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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1 st data string to a signal point 
group formed by grouping signal points of n-value 1st data string and p- 
value 2nd and 3rd data strings on a space diagram and sends a modified m- 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 
demodulates the n- value 1st data string, a 2nd receiver 33 demodulates 
the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd 
and 3rd data strings, and even in the case of the receiver having only n- 
value demodulation capability of n<m demodulates data of the n-value 1st 
data string when the m-value modified multi-value modulation wave is 
received in the transmitter. 
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II 2^f,©t»S:7>rt2 2fSiLfe, 3©{g* 
ttA*g52 U .|fci«^I5|8Sl 3 1 t 

7t/2®mm i 3 2 t«t t>«a«fci»s«as«#s^$ 

*U 1 1 3 3 t m 2 flMI8t&[g|B l 

tl, S: >^JfitiJlsIg&l 3 5t«t»)^-f AyCDy h 
S'Jlc&^^jibTgSSiJ^n, ft liSSiJBSlHlf^ 1 3 6 i: 
ft 2 faSiJB£[5J8& 1 3 7 t i t) 2 rxomsL VtzMm^ 
(ift 1 t 1 -^ ?y«£SiS 2 3 2 {C «t >) ft 1 ^-^ 

[0 0 4 4] ^CIT-S©M9ft02 o©^ h)im*m 
V^TttflB-r*. 5*3?^>baMM|5 l©4PSK©ii{fS 

&£*^tft ism«i2 3T-s«$nft^{±, t, bis^ 
^fr^sj x&±<?£\,mm(fi}izmi$T-&m2 o© 1 5 

1 ~ 1 5 4©4o©ff^T*«-y-So 

[0045] b* b, '^Mittesietp©^ xtfem% 
(i^©fflffl©fe5-^©igH{C7>ff-rs. 

gin 5 i: »©«^ i: JpJg'JT- & 3fe<as&»3i5-U- 
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mxtxomm^^i 5 1#®2 o© i o-a R1 1 ^ 

A R o, I 0 - b Ka I ^ Ano<Dffl&X-7Ftm 1 #S'J«^ 1 

}£{g<I^©}£tS&Ml 1 §fft& 2 3 © 4 P S K ft<£gfiJg 10 

C©Cfc(C«tt)T>x^2 2©^ 
g# r 0 fiJL±3fe £ S^f^ft^T-S. o T*«l gfeSS 
2 Sfct^^SKfSSS l©{f^4«liT-t?.o ##P.8 
©»16QAM, 6 4 QAM£§{rrSig-&S§ 1 S<1 
#2 3ttaBi£«£W£-rs;ii:*^ BH^&S. 
S)12 5 (a) tDXo&mim&lV (7c/4+n7t/ 

2) ©^^©ffiSKisooM^^BaMb^e-rn 

f£, 4«{g#5£K£DffiM«£B£-t-t3o X, 02 5 
(b) ©ct^tn7r/8©^©©ft^±C 1 6^©fe 20 

^fc&mm?ti&mm%Lm£m& 1 3ici 63t{g#5£ 

gH4PSKSl 6 Q AM^f ©t^t^Sitl 
£T*££o ^©ii-grA,/ (Ai + A 2 ) =tan(ff/ 

8) ttez£otmmmi<Dm^fczm7S:^mm?n&. 

«fcV^. C^T-QPSKe^girrS*^***"^ 
S. B2©^M#©«^ffiM^/^M[l]SS6 7©ct 
9CIMai± (018) ©QPSKfsf©«fM 
tt£AM^©g£l§£«^-r5-i:&T*£i>. ^©a^ 

1 &mm 2 3 ©<t ^^wmm^ 1 3 8 {±« *§£©&© 30 
mmm^i> b < fiffigasfi^PM, Au^mm-t 

-rs. 

[0 0 4 6] Kizmmffi.uznQmsv^t v^m^m 

^T£C-C-M<1«I1©1 6PSK©ii{im^€:iiB^-r5 
fci9®iot:l^8 3©*^^ Wi^[6j©fi*IA 

^018 ©^y^ ;i/^ft# 5 1 © 4 p s Km&mm & 

^A T o«t!)^#<1-Sc 09©!gl#l|51©{f^ 
£8 3s 8 4. 8 5, 8 6 ©« ^tt««Tf5sr» 1 4 P 

sKseqiiB«*8 7cxs. cms>©{i^£^i£ii 40 

$6 2 3«:0 9©{s^,6 8 3, 8 4, 8 5, 8.6<D*vj"n 

^§MUT*.ia2 o©{t^i 5 i tmmu (in 
* {±0 8 bt <t *> t , siew 1 ©31 1 #aHB^£8 

91(D(11), o^&JglT*— (ID "C* 

JBl^-^JOttlRHStii. ^-ft ^ a§lS<a«S2 3B: 
1 6QAM^b<li3 2 QAM^ b < li 6 4 QAM ©SI 51 
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{s«l*>£©^ii^©iSS©:r--*?iJ©-5-£, Mi It 1 
— *?ij©2b i t<D? ; —*(Dfo%'lMM1r%>Z.£K'& : ho 
- <DW&&m 2f-^ 9J-$> m 3 *J ©fl^tt^T MS 

1 ~ff§ 4 ©#f!Ht^P 9 1 fcS^Sft S & »* 1 t 1 - 
**J©«^©«S8Ctt«»£-**.&^» bi»b8g*l$© 
B£ £ ii^g £ # £ 3 © £ <fc ? 

[0 0 4 7 ] %>b, «g©(M8»©ffl*CIRJM> s &^& 
6 4QAMt-Hlt?5. b*b, BuSt© <fc "5 Cl&±-£ 

sskavv asMesi-r-(±«M©aa* s ti^?>^fi'*)±tf 

6. ;©tt®4D^'V KDfr*±tf3^ h^ft^Sft 

m& 2 0 W, fifcSs*Mf 1 0 0 W~ 2 0 0 WgjST-fc 
So fct, H9©i5ft©^*ffi<l*5t©l 6QA 
MT-4PSK££S£b<fc5i:bfe*§-&l 6QAM©g«g 
fct 2 A i = A 2 T & 2. ifi 6 3 A TO ^Sh>& t) Mtl^mMT 
Z£9{§>&m£-&Z>o ffiiL&%t>tzi£Z,tzlb\Z 4 PSK 

©gfgom^^a^fes. *>-r>4PSK©Miig{i«i 
st-n $ tir v > * *mt* ft c n« it <om±i *m s - 1 ttm 

bV-«„ {?!l^.K4 0W©i/XfAT-H:3 6 OWi6>Si:^»3 
[0 0 4 8] ^^.T^StSt^fC^TWSfgW 

#|e]b*#;*©T>7^©iIisr, IlibKlMm^'&e.^sg 
gHg^^a;^«6Sa** s iv^ t , biPb^:§^©^5 
T >^^-©§(l«fflf i: 5:ffi^t)-M-fc ->^^ A £#£T^ 

[0 0 4 9] cn*H<W9Cj£^Sfc4PSKtj:/J^© 

^if^-To *t^l 6QAMiifpST>^^- 

AT-gf!£-M-33S£ ft-^o fcHDT V#©i«(tiDffittit 

- tf x ^^fv^!lt^©^^f ^cmsris^-rixK^^T 1 a 

f£ttT4P SKi: 1 6 QAM, »^fcj:l> 6 4DMA& 
PiM W lc jg® T ?» - i: # T * S o 
[0 0 5 0] 0iJ;tfc£01 0©«t-5tAl = A2i:)fe2>«t 

A(4){±^<^ h;i/9 5T-*S,T-#, 2A l 2 ©^tBt:* 
So ±*©^igA(l 6)tt^^ b^9 6f*3lT*t (A 
j + A 2 ) 2 + (B! + B 2 ) 2 ©¥73*gi:&5. 
[0 0 5 1] 

| A( 4 ) | 2 = A 1 2 +B 1 2 = Ato 2 +Ato 2 =2A to 2 
| A( 1 6) | 2 = (Ai + A 2 ) 2 + (B. + B2) 2 =4 A 
to 2 +4 Ato 2 = 2 8 A™ 2 
i | A( 1 6) | / I A(4) | = 2 



(7) 
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^>*!>> 4PSKfe»e^*»^©2flSF0|Bfi, > 4{g© 

-JSSW&Sfe^tt^l ettQAMCfcHttTSfe^ 
ifiA 1 tA 2 (D 2^><bnm*l>tbW&-?2> Z. tlZ «fc ?)?g2 
Sfs«S3 3T-S®T-§^„ 01 0©*§£\ fgl#f>J«^ 

9 1 ©* <Dm*?j&<DmmmmiiiA i-e* & , • 4 p s 

K©«*jaMffiK2Aai:lfc^3fcA a /2Aa&.5. A, 

-h^#j;-5i:-rsi:2^©ffi|l©§fs^ a f x a:*;^ 
-T-tt 4 tt©3ft|gl&#&9g S . 4 {g©g{tfg&g * 
WSfcHU ^2§{=«i3 Z(D7y=7-±Z 2©i£gr 2 ft 
*lSflWH2 3(Z>7 , >5 l ^-2 2©i|Sffi*gr 1 t:ifc^T 

«2 3©T>^^ieg3 0cm&£>Si2g{g$8 3 3©7> 

&*2:r-*JlJ©«Blfc«fc«K C*lftHDTV©ie«j« 
#£fj 5 ^Tftfcf H D T V4f ©*f fcfctf- 

&s^#ttT>^^tsa«©^fc^ofc^©ij-- 

«6oTjB2»l«33tt* 
©^iga^ bT-&<fcV"* 0 ZZX\ 4PSK©t-K§§ 

©&»fc«BSS««A*J»ioT^4fe«> v 01O©A 

» £ A 2 ©jt^jc j: 9 4 p s k ©a&fi mtiizM-t zmm 1 

6 APSK©^{g«^itn ie i:^2§{l«|3 3©T>^ 

[0 0 5 2] £©KWbfcff-*fc«>itJ(Cl,'r#Sfc, 4 
PSKOfl^S&Iix^;^-^ (Ai + A 2 ) / 
A^fgCtlftn^^ft^-;*, fc„ fj&l 6j|QAMt 
SIS-T* S©«^BBffi(BH:A 2% 4 P S KTS^t 

*fc*©e^H»aitt2Ai, m^msm<Dstma 

A 2/ /2A, T-&S;£p£>:g{f T>7^©3igftr 2 i;t-£ 
£01 l©J:3*H«i:&s. fitfgl 0 1 
3r-{£^n 16 i:S§2g{ftg|2 3(D7>Tt 2 20flr 

2 ©si^*«i-. 

[ 0 0 5 3 ] jm 1 0 2 tt«Ett&^j£©a£© 1 6 Q A 
MfeSSte-rss^-c, Suxfi©i:*t) 9fg©igf§i^;i/^ 
-*<&HfcL£ffl«n?tt&V>. 01 l*>£>n ie ft5fg& 
±±f-^LT*>^2§M«2 3©7>T^gr 2 li$g 

[0 0 5 4] *a©«£\ ilMS^tepg/g^ftT*}!), 
— ^ffifcUifcfcti-l&V'.. i©^ i-^f> n 1 6tt5{g«T 

^i o 3 o&fg-CCT-*-. m'a^: ©««rtJ&e>«iittf^ 

1 0 4ttg6fiai^;i/^-4ffiPT?*2Se«2 3©7*>^ 
t*ir 2 fi2fgtS;5. Ji* 1 0 5 tt«<gi*;j/ 

[0 0 5 5] n^^Siti/jN^UCh^A^AsT-^ 
n a6 = ((A 1 + A 2 ) / /A,) 2 ^5 
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A 2 g 1.23A, 

® i o frzftmm^jmmvmm* 2 a (4 ) , 

*2A(16)fr5t,A(4)tA(16)-A(4){iA 1 ^A 2 

#^T{A(i6)} 2 g5{A(l4)} 2 i;-?-*USJ;^ 
*fc««O6 4APSKSW|ftfflv^«|ft^ 0 
fs*SH 3 «u 6 4ffiQAM«ii#T£S„ 
[0 0 5 6] HI 2©-^ Ml/0«01 0©^ h 

10 5.012CI1 #§!lff 9 1 ©*£««*,£ 1 7 

0**e»fcLT4.x4 = l 6«®e^^«nnR(c£K 
£ftt^Si -©«^ 4PSKt©^ffi't4^^t-B-s 

Srf3© A, ^ A«CB« L&tfftfcffc £> ?&iV% 0 
i33fe«4 3©7>TtO*gSr 3 i:bT, j£ff s 
tB*«-»n6 4i:«*ufc»&© r ,©ttS, |5j«Hc L 

r3 2 ={6 2 /(n-.l)} ri J 

^^r"B:l-3^6~4^Q-AMtDf*g - ffifflffltoKJT 
<fc ? £e ^ ^ 7 £; 

20 [0 0 5 7 ] fc£ U 01 2©«fc 5 £E«"T?tt#2-g« 

«3 3t-§ilfei^4PSK©2 bi t b^aiST-^ 

feWDTMBls SB2, I3©3o©IiS^ ?t 5 

fctt> *.2»W3 3l:fi&6 4IQAM«H«H« 



[0 0 5 8] 01 4©i5fC3P&S©M^©^ r ;i/-^ 

9 lli^l5 ; -^?ij©2bi t© (11) ftfiJD&Tfe 
30 Ci:{i^fc 0 

j 0 0 5 9 ] ikC, m 1 iij^-fijff *MtK 18 1C|^2 
7--*?U©2bit© (11) ftftlSfcTS, H6.2gij# 
fJfe^^P 18 2fc(i(0 1)^i3 
1 8 3{Ctt (0 0) «»4B»d»J@^Ml«pi 8 4tli 
(10) Si!|»)feT4. Cl©^i:tt07h^ffiT$.S„ 

[0060] 01 5©^i^i?g©^^ h jvm^m^^xB 

&20 l, 2 0 5, 2 0 9, 2 1 3ft (11) , flj^ 
202, 20 6,210, 214ft (01), 2 
40 0 3 , 2 0 7 , 2 1 1, 2 1 5ft (00) , (f^20 
4, 2 0 8, 2 1 2,2 1 6ft (10) fcffttfc ^3 
7— ^?U©2bit©^-^ft^l7 ; -^, ^2^-^ 
tatSb^ 3Pt»©2bi tr-iS'AsaitTfiST- 

[0061] 6bi tn^-z&mztzvx-tK^mR ' 

®W«i:l/T3o©u^ / n/©fjtje©s&SS©»T?, 2 
bit, 4b it, 6 b i t ©H&SIS&m©^— *?ifi 
^T'^tM, 3o©pgS©feiiP^©IS^ft*>t-& 

50 [0 0 6 2] C^T% 3Pg®ei£l$©jila;fc&ft&fc^ 5 
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[0063] El 5 -5^ *"*\ 1^— 

[0 06 4] 2 ^-*?ij©{l^iu #5x.i£0 1 o 

©fi^ 9 1 Hm 1 5©IiJ^fJfi^^i¥© 18 2, 18 
3,184 ©{If £ i: KS'JT* § 5 <£ ? fc{g*j&IHE<l«: 

MR? Z>>&W;&&Z>° 
[0 0 6 5] HI 5-ett2/3A a filtlibfct6^ 

2 0 1, 2 0 2CDe^lHffi«ttA a /6 kfcS. 18 3 

.ff-TSo C©*i^ 7>rt3 2ffl4 i S5:r3J:UTv 

teTfcS r 3 2 =(l 2ri)V(n-l)fc 

ft 5 

i0^77liil60«2 2 1T-St5. #J;tfc£j£2 
2 2, 2 2 3©^-4P SK3H(i^^ d r-©6^©^ 

fc 9 ffif©]*©**^*— afe6fif«or>T'^-"CSl5iN *s 

2, ^3©^— ^?J* s m^T*?i.ci:* s ti* 1 ?.. C©» 

^2^-^9«J©{i^HSg8t7b s 2/3 A z t7B.-5< 
fc»r 2 2 = (3r.) V (n- 1) tftt)lBl*2 2 3© 
£?tClg=FS§2§{i#3 3©7>rt3 2***<t« 

[0 06 6] £©;frttBu £-5 C®S©j£fg*- 

vMHtttft 1 5 s — *5>Ji:SB 2 ^-^JUSS 

t* i %mm 2 3 2 sew 3 3 ©§<f^-* 

di:^Tf**i:^5i83Ltti:«StS©PiB©*S&»* 

[0067] &m#.m*®mi-zfc#>^ *r^2Sfe 

g£3 3*>6*£^S. SuiE©^lS<f^2 3#*$:¥®r 
1 ©/j^$V^T ;WJHI« 5 1 © 4 P S K'£ 

wa^xvasfa*! i ©^ i ^— w&mrk ^^i^c 
bbs ut fe s ©fc*t u * 2 sum 3 3 -e&mm 1 © 

01 OfciRUfcl 6fii©«^o^D^27 : -^?iJ©l 
6 Q AM© 2 K V b ©If S^C^at 1 5 . SI 1 5 s 
— ^5!li:^-t>-y-r4b i t©{sf £&HT-§5. -©*§ 
-&A1, A2©J±*#ii{i#£<k>)lt&3o C©^-*£ 

02 iosiaw2 3 i-chssu ^mmm^mm^ 
mz. cnt«tt)AM«^* j niifei:^s. 

[0 0 6 8] 0 2 1©I2§§«3 3<D-?vy#®k.. 
019 ©^ 1 SfsSfc 2 3©/n>^ 0tt&KI§] b^ffifcT- 
65. «Oi£Ui> *f7>Tt3 2tf7>rt2 2,t!) 

5 ©rt»taf«BI«ias 23 1k, SI x-^5»W^S5 2 

3 2i:S2 5 ; -*yiJS££B2 3 3fe*o. SglgsS'JB^ 
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08&1 3 6 (MSB 1 6QAM£«ITr?>fc«>AM«ll# 
tBSfeoTV^S. C©«^ #JSj£i&{±4fiI©fii£& 

6QAMfl^fflfc«>> 0 2 2©{s^<7 Wl/0© 
£3CMfifc^««©j£etti*C<fc?>J*fe3. 
THiefcSJMbbfc.ai'i'*— n/YQLk.-f&£.* 02 2 
*>e>Bji 

TH 16 = (Ai + Az/2) / (A, + A 2 ) 

10 [0 0 6 9] i©Al, A2t»U<ttTH,«5^ #ffi 
£flS©ttm©%Mfll4R& * 1 ^-^ 5U 

©*fc^K>-C3Se*n*. Sfc«»Jfflia5 2 3 ltfgfe 

[0 0 7 0] 02 6*flV^5'7b77**- Ai/A« 

SfcHflWIEtoS. SMM)WTfB3tUfcA>/A.#aMI 
SMiTS^b&Ai/A^cffifrfeJHins^v^^-tt 
02 6©*2 5 s -*aifi£»2 3 3^5>©«^ 
«9ft(W««»lll8 2 3 1C7^-;i- * 
20 Y<DW,%l5HK.i'y\-7 7t'*— Ai/A a *«KW 

-T 3 C k C «fc 5 IB 3 $fl$H 4 3 j± ~> 7 h 7 r 9 *? - £ A 
1 /A a &(Mlb&<T*>i^fc»@IS#W*fcfeS. * 
&j£«mfcA 1 /A 2 £5£Sj&5* J &< * SfiMitfi 
AS i:^<5 -nfe*2S©«3 3t^4 
CkfeflS. flnMfPllB2 3 1 a 

£&o„ TV&S©7 t +>*;i'«CM&SbtvMitx o 

D SfSi^jS < S i: v> o i> . 

30 [0 0 7 1] C©««« a* J5 FW©«-&> » 2^-^?U 
©«WttB»i:*:*. WTx (02 4) ©7D-ft- 

[0 0 7 2] a^mffi^#^>^^*V^^T-t>77 i ^7•3 
1 3©4PSKCDaiM^r^73 0 1 ©SB 15 s -* 
?iJ©«SiiT-t5o ^CT% 7tv73 0 2ti%\-r- 
9?m>£®>1 3 2Tf»6Jx*aH«*S(M8*l»SI5 2 3 
1CS5. «^Jffl]gB2 3 1^973 0 3T-m#4 
¥J&.2+£t>7.J-V7Z 1 3©4PSK*)U<ii2PSK 
©titffo. NO&e.7r'y73 0 4fm#8X(il 
40 efc&^yT'SO 5^tS)-5o NOC^tt^r'^S 
1 O^loiao XT'>73 0 5T'liTH8}:THl 6©S 
HtSfT-5. 7x^73 0 6T«*Jfflia5 2 3 l&AMt 
i3©BMTH 1 6^l81l6S'JS^0i^l 3 6 klg2i®SiJ 
B£0S&1 3 7C8Ds Xr^73 0 7, 3 1 5T« 
1 6QAM©a^hSg2 7 ; -*^Jffl3^* s ^$tL§o 7 
fs/73 0 8t'i7-V-b* s fx!'i'^ IU^i§-& 
iiXT773 13tR!)> 4PSK«SI&fT&5. 
[0 0 7 3] *feC«D»&^ 02 2 ©S^ 85.83 
fcfccos (wt+nTT/2) ©^^tCfeSA 5 , S^iS. 
50 8 4. 8 6li^©M±t^. toti2 1ffli2r 
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2 3 3 J: *) a&£«W ifcUfig 13 1^2^ 
-*?W©«a«»a««fe»?)«*ji!l8 4. 86©*^ 

<S& Z> o 

1 fc£Sg 1 J; t) £JKi£«* -f * > ^ff^- 

Sr^B^l^r^oTV^5o ~ ©fg-SfC <fc "9 16 2 ^-^ 
iM.mx-gti<Xt>, Mir— *?U©#Tfc{t^j&8 3. 
8 5#fr*>S„ C©fc«K IB&ttlf £l§lft 1 3 1 

[0 0 7 5] &£j£<I4tl <fc!K 02 3 HjjsfiS fc* 

32 4C7D 



16 



m6 4QAM<Dm^&mt>tirgtzWi-£i 

flR$lX7Tfr3 1 0T-m#6 4feJ > Tfr* s ^iy <7£ 

ti, ^9731 l T-^8asiM^*a;T*&v%s^r, ^ 

T7 73 1 2 t|q]fr-5o C;t-I«16 4 QAMB#fflff 

T H 16 i: PD D T & £> o L*>U ft ^BSBigf* 5 
[ 0 0 7 6 ] m i DdtttiHfjMP 1 8 1 ©tf C* 5If 

^Bg©ffi«<£A 3 i:-rsfc, ^ i ly^-fiifi^p i 8 1 
t£ 2 iy#f!i{i^s? i 8 2 ©ebb ( a 2 - 2 a 3 ) , 

MWihtZt (A 2 -2A 3 ) / (Ai + As) C 

^7*3 1 3T-fflffU d M 4»W«rt6H^TJfe*itt>tyy 
7*3 1 3©4P SK€- HtlASo #S'J$6ffl£;& 
li^T'y73 0 5^fnll\ XTf73O7016QAM 
©^JiSrffd. ^ff73 0 8TX7-I/- 

7^:7*3 1 3©4P SKf - K£A3o 
[0 0 7 7] C©«£\ MffJl l^JP2 5 (a) £^-<r 
i 9 ^§^©^8 Q AMif ^Mttlif , ±X(D 
IWcos (2;rf + n • tt/4) ©^Jg±{cfeS 

SihZo C©»^ E*Sl/TV*&^4PSKS<3*T 
&ig 1 7— *8|© 2 b i t {£«i§T- SB 2 3 3 
T-fcfc^T 1 — *?ij© 1 b 02 5 (a) ti25 (b) 

^ja*ii*pbfe»&©c-cDM<z>fli^fe^-r e 
ss&ai** c - c d m %umm& c-cd m tu? 

[0 07 8] £-T025 (a) ©8PS-APSK©fg 
•Sfj&EBHiis QP SK(D4-?(Dm^!5.(D&*IZffimm 

itiDLfe*,©T-S?.<, :HT, 02 5 (a) tC^-TJ; 

dtcQPSK^c>8 -o(Dm^&& ii-ommn c-cdm 



©APSK^ists. cnttaffi«±fc:*(r^Tffi (p 

ole) 4~>7 bS^fclB-^jftfcajiOLfeAPSKTfc 

i:*p£>Shifted Pole-APSKB&LT SP-APSKt 
B?-&o C©ig-S\ 013 9 ^^-Tio h77^^ 

— Si£ffl^£c: «fc t) QP s KtcitSn^nfeft^ 

8 5ffllg^lf?5. 8PS-APSK©{I*,&fc£ 
»QPSK©«I (r 0 , do) 3** 
mrftfttzSirclzttisy h£ : &tztiLW(Dm^&. ( (S 
,+ 1) ro, 0 O ) *j6SDbfc*©T-afeSo caitQ 
10 PSKi:|BlD2bit©-9-y^^>^;n^lbit© 

[0079] 014 0©3>Xrl/-^3>|l: 

^1-<fc-5f^ (To, 0o) , (ro+S.Tov <9o) 

©8oCD«^(C*Sr^r|p)tS 2 ro)!ltJ/7 

0o) t (ro+ S) r«+ S 2 ro, 0o) ©lbit©fl 

~^©*^^^ 
P S KtVfVs 2 b i t ©W^* >^;i/ lfclbit 
20 ©^^^^Mil b i-t-CiJ-^f t >^3&*. 
0 0 1 6-PS-APSK*0= 1/4 (2n+l)7T 
ItiWfeJfefeil 9"C8lWUfea«©QPSK 

s«^T-asi2i«AS|i^T- & £ &»» 2 -y- ^ +• >^Mt 

^.mx^tji^ifi 2 b i t ©Sg 1 >*;Hi«HT- 
§S» ^©J:-5{3ffiffi^[oitc:i>7 h-T-S. C-CDM* 
SttP SKt< fc3RaE©«SSta6K:*V^T^«T?** Q 

p sK^mmt.M.m^u*>tSiifif > &mmmm^imx' 

ft©«Sffl^©«^# £&dClh&<|g2 m^;© APS 
30 K i^go fe#MI©««l©^^Ilii[l^tIj|ft 

h$mx% S . 

. [ 0 0 8 o,L0 : 2 §-(>j.^i^©p-^#e:Sffiai.fc* 

J7^Aft=7r78©±tafe€). cnttl6PSK©If 
^ffl^gS4^©o^t3ttl 6-7-©^^©a*.#ft^ 
3^o*!? 1 2^7-©<s^(c:SS«UTVas <) ps^-rsc: 

Us Jrt < Mfci§-£\ c©3^©{g^$r-ocDff 
^t^^U^:#T-4<lCDQP S KC^^-^h^-rc 
h*sT-#?». -^LTmiM«^i:|Bl#(cLT, QPSK 
Sfi*S& ffl^til*7^+>*;i/§S4f§5, 
40 [0 0 8 1] £*ie>©fl*fj&B:0=7r/4, 0=^/4 
+ 7T/8, 6»=7r/4-7r/ / 8©^S±^Ee$ns„ 

DMff/4±Cfe5QPSK©ff,S^^ 
©^S*|qJ{c±7r/8 ^7 h^-e-fee^^iiiObfe* 
©T-feSc e=7r/4±^:/'8©«gH(c$)^,fc», IS^ 
0PSK<Z>0=7r/4±©lo©e^j&fc#&#s o C 
®^£Doi^-b-ha:e ; FS<%S^01 9^^-Q 
P S K ©Sfia 2 3t if) 4 KDM&±(Dm^& £ tt# 

suT-tsfe»aisT-s2bi tc^-^Ass^^ns. 

[00 8 2] My7hC-CDM©i^ ^Jg^TT/ 
50 n±£&6i§^ aBig«Eli^0^tt, ffe©HliS^Ji:l5l« 
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£niif&llKfc:«fc!K Wimmm2iX-%2> a *fe7T/n 

So 

[0 0 8 3] 01 4 lKlStioCQPSKXH: 

8-SP-APS K©ft^M©;Mg £#1* S£iK£ 

S^i:f;:J;!K QPSK®^(r„, 9o+Pz6o) £ 
(r 0 , 0o-Pi(9o) ©2 0CDM^C^-S!l$^{s^ 10 
<Dm.&miZlZZ>. IT 1 b i t *)l<- 
3#S§An£*lSo dtl£P = P 1 ©8-SP-P SKt 
D?^„ 0 1 4 2{C7fx-t«fcd£^©8-SP-P SK©<! 

;Lfc*>©£ 1 6-SP-APSK (P, SiSl) £D¥ 
-&o {4tl* s [BjDT-feS8PS-PSKlCJ;t)^^^> 
*;H. 2#«£T*t£o Cdf02 5 (b) £ 

15. MI©^« -> 7 b ^ffiV^fe C - C D Mfii 1 

4 lwi-stcpsKfcjSfflT-^sfcs^ m-ntt<Dffim 
mmizi>m^zz£ifiT'%2>o b*>u g§2isft©AP 20 
sK<Dmm.ffi.micm^tc.m-&, 01 4 2tstj;^(:i 

C - C D Mli</;i/— 7ft<Dm*3!&<Dmffi$:i$)-' £ 
m#mM8fV> C-CDMH:PSK i:©SgH£#£ < & 

t^o 

[OO84]025 (b) CD^Sttit^^hliai^ 
IR©3R^tS^^ ; feo 0 m^&* 1 6 PSKOM1 

£EBbT^s©T% 1 6PSKiz&t)m.mx'g2>tt 
fefc* {f^&£^;i/-t>^bT&sfc«>QPSK§{i 

#rc**>«S3T-tSo £feiS3£gg1S±£*>iEBUT;&Sfe 30 
«>1 6-SRQAM-e*>«18T-§S. QPSK, 16P 
SK, 1 6-SRQAM©3o©H©ffiffili^i:»£J^ 
fit* C - C D MF,S©SgH4 £|l3ub&# 5>1£5ST- & £ i: 

ft 3 b i tfftt-lli. 
[0 0 8 5] *£IB3g{tt*84 3K^T^5 0 0 2 
6{±^3S{f«i4 3©^o->^0-r s 02 1©$g2g{S 
«3 3^t£J£|5lbtlif?£i:&£o it^fctSgS^-^Pf 
£gB 2 3 4 #3&im£ftTV^ £ i: i:!tS'Jlf£lHlS&£ 8tt 
oaSiJ^WS^^MS. 7>rt4 2©*Sr 3 40 

ffi^fl^ m«3 2IQAM-?>6 4ffiQAM&«PT- 
d©£«>, 6 4tQAMS«It5feK). Sllgs 
M?£II]8§1 3 6&*fc<s^«£:*tU 8flt©1^;i/*# 

&. C©a*. loli0©fcii?)lo©^PSC(i3o©B8ffl 

[0 0 8 6] 0 2 7©m^^.— ^y-YT^^AtC^I- 

^ lfePMT-{±3o©^«tf^-fSo 
[0 0 8 7] 0 2 7£^-f«fc-5ic3o©IE#Wb£ftfclB 50 
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tt, TH le 4 i:TH2e <l i:TH36 < »^ffif So 
[0 0 8 8] 

THU= (A, + A 3 /2) / (A1+A2) 
TH2 M = (Ai + A 2 /2) / (Ax + A 2 ) 
TH3«= (Ax + A 2 -A 3 /2) / (A1 + A2) 

[0 0 8 9] £©gS{i£<i;!3> ttffitft«El/feSe{i** 
AMIIfS^fcCi!), 02 lT-B&HSbfcfSl^-* 
3*Ji:S§ 2 ^-^BlfcHWc: bTSI S^-^jaj©^-** 

mfi-mm^gt 1 8 1 ©<p© 4o©i^ 201, 20 

2, 2 0 3, 2 0 4©#S'J£«fc*)s 4f^S52bit 
^fiSo "obT6bito^«f6 4ttQAM©« 
g3#pJt£i::&So 
[0 0 9 0] C ©^©a^®J»SB 231lifl 5 s -* 5»J 
B£g&2 3 2©fgl5 : -*?W3#i;ftS«iitit?g£.fc 
>K nu A i N A 2n AaC^tJ^SWT-ecKttTH 
1 e +£ T H 2 e+t T H 3 ««£itJI bti 1 &8'Jff £I18& 

1 3 6t^2 ^S'JS^IhISS 13 7 D , 5Gy&6 4QA 
Mm^^StHtCffd^fc^T-tSo i©»^«W««t 

* ^ > r^-tfi-tfiif o t o s ©t*w nj $ titz §m# b 

6 4 Q A M £«HT- £ & V> «fc -5 £ f S d t T" t & . 

02 8(££J&6 IQAMOmmfflfflffiZ 3 l©7D-f 
h^Tjk-To ®24) ©16ffiQAM©7D-f + 

— Yt&^&Ofr&Wtm-i-Zo i2 8©7r-y73 0 4 
<t*)7T'yr3 2 0 iZfSi •) m= 3 2 te^^y 7" 3 2 2 
©3 2{fiQAM§a^-rSo N0&£X^>y:73 2 1 T*m 
= 6 4*>*IJ3'JU ^r^73 2 3 1? A 3 #IS^ttWTitP 
^W^T-t&^fcfiK ^rf73 0 5 ^C[nIV^ % 02 4 i: 
|E0b7D-^-McfcfK »U6QAM©«t 
55: do C3-CXr'y73 2 3tM5L A 3 #g5£fitW 
±«ee,^^>yr3 2 4T'gBfa©it«LS^fV^, ^^«>7-3 

2 5T-S1, m2mm£®&^3^><DMi&&xk*)XT 
v7Z 2 6T-»6 4 Q AM©B££ffV\ ^.^^7*3 
27TSK ^2, tgS^-^WS^tTVV ^^^7" 

3 2 8T-^7— U— Vifi^iftii£^^y3 0 5t3|6l 
IM 6QAM««*bt'h$lt*Uf 6 4QAM(WI*« 

[0091] c:t\ «iiK:as«:i»as*ii^=afco 

^TxE^S. >mW&mMl 6QAM^ »6 4QA 
M&m 1 ^-^?ij$r 4 P S K§{t^T-S^$*S t - 5 
tC^©-o*sfc?,o ^©«^> iim©4PSK§<I#£ 
$:ffiv^fe«^•^±^^Sc©S^* s Bili:7k lEm^m^* 5 

<o*©M^* s ^Si:^So 

[0 0 9 2] *%B^tCiS^ffii:bT2a>3©^3!;* s fe 
5. »lo#SCH:-««fl!lSo*|ffl^fl«jfc; (2n-l) 

{in7r/8©^g±{rBSis§, ±T©ii§jSlSBIl/»S 
-TS^ST-feSo 
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[0 0 9 3] m-<Dj5mt, @38CglfeJ;5t:4o 
©£jK, tt/4, 3tt/4, 5tt/4, 7x/4(DMm 
±tJ&5gf ^^.tfif ^8 3, 8 5 
B#, 03 8©j&M(t^©*^ A^ + — hB©cp©^.-|' A 
MM 5 l©5^^T-^F.g*l$iCjI6;h,5|5) 
^>/^D^h4 5 2, 4 5 3 s 4 5 4, 4 5 5^6 
%-fe<DMmiZ&-?%WlM-tZ> a fits c:©»5ffl4>K 
£>-f ±I3*IjK±© 8 o©{= ^©^©c>i:o©fi^$: 
i£fs tS. ^iJtl^©^ o hT-fctffii©{t^ 

i££±f3©*IIiJ£0 4 1 tC^rr^— *©|i]|8i*< 5. >^ 

4 9 9 £Rg bTjH«t- -So 
[0 0 9 4] C©S-&©i£{S{f^©F*lg£0 4 1 

T$t>i,zmi,<m.w?2>tmM*'< axd^ h4 5 2, 

4 5 3, 4 5 4, 4 5 5£^tr*^ AXDy MM 5 1 

[0095] z<Dm^iz&mmt"( k >ymm<Dmm£ 

T-, C©E©Ml!J#fc>a>*T,i;f, -f A* htfe 

[0 0 9 6] — 157— %J\\4 9 2©7l< — A©$fcgggf3# 

^ ±%^(Dmm.m^m<DmmmmL^ < &s©t- 4 p 
s K&mm<Dmmmmt£wmniz ua^*?- < t-j* s t» 

[0 0 9 7] 3©|b)W«^4 9 3(i, SI, S2, S3 
T-^-THWgP 4 9 6 , 4 9 7, 4 9 8, d© 

3S* s AoTV^. £ £ IZ I T T-^"T{4ffi|5l^s^'ffia« 
3SSI54 9 9 ^©"pfcfcfc, {fcffl|@)#l*^AXDy 

h ©MraBWtf^^E^IiJWft^ctf^ASA^ T 

[0 09 8] GMIi5]l8*-f A;*D a> h©«^©<t^tt 
#£©{£[f@ fc#>«Bi£Mtt 4 P S K gfllf 

*fl$T^Sfc«), ffi*Bl5]^a5M««lT©|*l§ttSS 
*tS4t-$5feJ!), -©«fBA^H£iBil«£5£|t|f;: 

[0099] 04i (Dmmmmi 9 3 oymzmmmmst. 

5 0 i*sfet>, ^^ffiQAMfl-ff^ii-rs 
^©W^{i^fgQAM©antS®^©T-, 04 1©|h) 

mmi$.5 0 2©<t-5 tis]^^©^ \zm.mmm5 0 2 £ 

Atl&i: «Iititl8© A* # «fc t) 5iH C & 5 . 
[0 10 0] 04 2ttTDMA^ati!);w M£© 
<S^£2S3»-g-©<S^Ee0T-fcS. 04 1 i:©iSf>fi 
ir-*?U4 9 2, D n ^ffe©^— ^?iJi:©P^{c^j — 
-Y A 5 2 1 #121:^ *X, ^©HBffg*, i£<fft^tti£<t£ 
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tbcDmm%H5 2 2#t8:(j-£>ti.T^£. '©aSP^ctJiiBuxfi 
© (2n-l) 7r/4©{kffl©M^,&L*>il{i;Sft& 
V^. &oT4PSK©«l|^T\fc«^&#ff£T-gS 0 
^ "5 LTTDM A^af * lU^S^^^S^^ Rjfg i: 

[0101] &£0 19011 §<S« 2 3 ©HSii&Bife 
:#5$£^T04 3 h04 4£ffiUT§tU<i!S-^3. 0 
4 3^V^TA±)bfeS^ff^{iA*[fllg&2 4^At), 
H»J&j£@8§5 4 1 T-p]ia&&$ftfc«|ie%cD 1 o(i 

io tB^@]E§5 4 2 t^^titti^^n, m i T—tywrns. 

£ftS. S; >ymW®m5 4 3T-04 1©{4*B 

piaB^EattiRSM 9 9#s±£*i, t'©^-r ^ ></x- 

(2n-l) tt/ 4 ©&miiDJ8^©M^#AoT< 3 
04 4©<t-5*£F^e«)*(5iffli5]^J®{i-?-5 6 

i^i^tis. as«^{iiifg[a]s&5 4 5 (csie.n, 4 

it<g^tlTJE^S^$iJfflJ[HlK5 4lzmt>tlZo 04 4 
©{t^-5 6 2 © i-5 ££©te*|ti?85 6 3 (Dm^t^ti 
- ~^#©^:f?£^^~^'^-^ 

itSti^C (2n-l) 7T/M ©{##]©#§;&*> 5> 
20 * AXD.y. h 4 5 2 ^i^lC^ix 

4» Ctl$rMffi|5]Wf!l»M-f'5 6 4 &ffi^TiJ^j&Pi£ 
*Jffll0SS5 4 4£<fc »3, ^>7'U >^-rSifc(c«t t)fi; 
*Hf*ffi-?-5 6 5#f#£ft£o cnS+J->7*U ><^*— 

3. c:©M-f-tt;i/— 77-f 5 4 6 £51 1>, VC0 5 

4 7 izm^nmmwiifin^ti, mm^km^s 4 1 

i£e>*l3„ ^5 1X03 9©^CSstJ;5i6; (2n— 

1) 7T/4©{3i*i©{i^Asam?ns. c©{t-f§-£g 

^4ilfg^(C«fc>)iEiai^aSiI^ASB^T-$So C© 

30 ^f, m8.<D&mifim£$tiz> &m 4 1 ©isj^gp 4 9 6t 

3-——t>V— Y'&\ti2>Z\t.)<z\ l z& 13, i5illK©Se^(5 

[0 10 2] 0 4O©«tp{C^6 4QAM¥^il© 
B&B& (2n— 1) 7T/4©firffl©mT-^1- 
^BP]^ffl^4 7 1 ©ff ©«^{C^tUT©^ttffi|5jffi 
^A^D»h45 2, 4 5 2b^&jS{tmti£.5„ C 

©fc^am© 4 p s Kgrnmr-tzmmmzm^X' t 

#, 4PSK©^l§fI«2 3T**>, *^cDSBil«S 

^ms&^iii- 5 ^ t © i 0 mm®.&m±T- § -a h v^ a 
40 ^^5. 

[0 10 3] ^iinx^y,^©^^^!!]^^^ 

^tzMST-ibZo mzM$mjj£,ffimmm3i®mz*ft 
[0104] 04 5&*&w<Dm%.m?}5£ t ffim%Lm3i® 
54ici9, a««**«ii^*ns. —fts mi mm 

9 2 C*^!C±BMI«*C J: »)aaBH$ix«jS«e^ 

t «e s . mxk&m&fflmm® 544 *aa-c § fe±f3je 
50 si^^tt, (4*Bjt««5 93^386*15. -*vco 
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5 4 7 2«ffi0i& 5 9 4£<fc?K 

siltvco 5 4 7cft^n, aa«i3«i:H{fcffi© 

4 3 a® 3 9©tW-Cwbfe««0{I^©*Offiffl« 

m^y-yy 1 ) >^£-&s©t- i 6 QAM-e& 6 4 q am 

T-*k »15^2 3©4PSK©«W«'C«S**S 

10 

[0 10 5]», 1 6Mfg^tC«t5«l2IS<£B^-r 

•T«t-5tC^l 6 QAM©{l^j&£n7r/8©{£ffl£I2 
■ bTaMfcfeitfjSefcfr&d. Ml 9©^l§i«2 
3©#T-fci:, 04 8£*-f <fc-5& 1 63i{£@gS6 6 1 £ 

J&imtf?f£T-&3o 1 6^0^66 lt«fct)s 04 

6 © id & h tt/8 ©t£*l©(I-Sf ^fctSS 1 ftSKCIBjl* 
ftsfc<s!>;i/— 7*7^ 5 4 6 hvco 5 4 l 
si^ii^t-^^o -3--— tv-YzmmmMtzwim't 20 

So 

[0106] 6iifg@ss©«fi)t5:iftie-r5. mm 

{s^*»e>fP®i&6 6 2 i:HI3SS6 6 3ti?), 

») . m.Um 6 6 4 T»tt£*>*T c o s 2 0 
£o<S» Jfe*SI665t-iisin2eSo<5„ 
3lx^S*»S6 6 6T-*»U sin4<9£o<S. 

[0 10 7] s i n 2 etc o s 2 |b]«£ b 

T, W0SS6 6 7^@S§6 6 8 6 7 0 t i ?) s 

i n8<9£o< So fflle]S&6 7 1 tfiEg§6 7 2i:*S 30 
g§C < tDcon8e^<5. f Ut**^6 7 4ia 
Dsinl 60^<5CtCJ;5 1 6 3MS««TfS*. 

[0 10 8] feU:©«fc5& 1 63tfg2r5£tc<fc>K 04 6 

£T- * S i: v> 5 At fc^S* 5 * 4 o 

[0 10 9] $fci4 7©«fc'5&EB*bfc£J&6 4Q 
AM{l^©Sg^&&if£T-t S* 5 , < -^©{t-f ,£fcfc 
@)D!fH4t4 7 1 <fc S^PiriaT v^S©T% Wi7- 
U-b#tf;LTb£d. 40 

[0 110] r©^tU2oCDJS4 ! J&5. loi± 

5 «$RM ttSS S AMfSJ&iifSS # fc 4 i: v > 5 4 o 

l-3iiE3 8-ei5iWb&«t-5Jc|S|IH^'f A7ny h 
^ISttSCr tT-i&So ^-f M¥4 5 l©(tJ©|5] 

JSJ^A^D-y h©^P^tf JC^-e^n^-/8©{£[ffl 
©HMHffiffllWBU 7 1, 4 7 1 atl©<i^,'&£j£S-fc 

<fcteffl^M#t- < & < & S. 

[0 1 1 1 ] tebt©«fc5fc:LT 1 6M(^3Sit«t?)s ffi 50 
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$tft&mm<DMf&,? 4 P S ESitkC <t *) 1 6 Q A 
M^gJ&B 4QAM©e*©«3l*&B£"C*5i:^-5 
A§ft8>l&#&So £tz, Zt>k.mm9-i » 

jg£±l:fShod$yil##?>ftS„ 

[0112] w±»b<a^fej:-5fc*»woeaasa 

HMMHTC |5]i^Cg^-r 4 £ h ifiX § S o 
[0 113] c©*&C % -o©j£{s$|ic*tbilfcS§ 
ffii5Jgt«f3fg;fr£&^ 3^©|^Jl©g{i^£i^-f S 

t&**he=i* h<om i «mife«iAbfcA5Ws#ttJt 
tpftmmvn^x horn 2 &mm&m\ vtz^mma^ 

Is %2T-Zn*W£X^Z,* £fc> A§«©7>:rA 
tig#g?«£©, *»fe!)?S3*b©SB3g«*ft»Ab& 
Att!ll> IS 2, *3T r -*5>J©^T«ilB*-e*5. 

[0114] febMsiaewssaiffl^^^Htsflcas 
gflttic-rnif*«©-«KS»#csw-sn6n*j:-5 

&<£^«&T-§{I8l£^ISiT- * So m 2 

bfe^ A* Cttf-'>iS<T So Sg3£<I*S«: 

bTV^S. mtt«ffil!P*HDTV«^fca&>) % SSIC 

«fci>#»©«BttcG3rr*tfciu efciiifii^tr^t.tt) 
S^bt-^So c©{Sfev^^iBtt^>tf^->T^— ©S 
gn^ b*s^<^Si:v>o^*>$)So 

[0115] ei±©i-5fc*«wsTveatj«fflbfc 

3o©!jjg©lgMfe1*-— fcTJX£lo©««©JS$8& 
?W*"T?«ffcTJSs bfr*>:fc5V^M£-rShUdA!X& 
^»J-£tt4PSK, $I8QAM, «Jg 
1 6 QAM, ^6 4QAMOm^tfetfv 3 2QA 
M«2 5 6QAMT-fe^IT^5. @5 8« 

68(a) (b) ©,fc?&4«*>b< ii8tf©ASK<l 
•^Hjlffl-rS^fc^T-gSo 8PSK, 16PS 

K, 3 2PSKT**.HJfre£S. *fcHJS^JT-H;«M€ 

^©^j^^bfe* s %±e^ j f>^eMT-*)i5]«{c br n 

[0116] 2 ) SWJ 2 (i^JS^J 1 XWtW b 

fc«ffl»Ji*Jift3:5-sriEI6*©SSWb*fc J: *)ata 
B9fcS6S:4MBU »Sifl?i«:»»«tJS*iiinbfc*©T 

&So ^mm i (DM&^ti-etKDffim^* >*;n*«» 

bHH^a 2 T-tii^-ITIEt&^^iftS^J^H^tg** 5 
S&So ^fr^ttt^J^.JSD^PgM^i'V^^©*© 
^«ittf D i-i D i_ 2 © 2 otC^-f!] b, ZCDfrm 
^-^©lo^J^SDi-i^-^C^^-IIIEtg^^D 



(13) 
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<t *3x ^lB£B$t3 Di-iiiD 1-2©^— * ©:n-5 — ^SS 
tg;b#^&£5!tA&, j£{s{t^©C/Nfii£{£< 

D 1 - 2 #B£T-£&Wl^^£:fc^TfcD 

fflU R«3«nE«F*4:«f»*<Dfi[ffl*©R»)|TiE<D^ 
F^SSSt© A § * & Hgijf b f S c t c J:M 6 UiEffi* C «fc 

[0 118] D,^+>**ttD,-„ 

[0 119] £ft£A:fc(g^©C/Nffi 

j-ittft^ffi^A^fa-^-t-S^T-tSo C©CN{i£d 

^s*«^--4ai^U©l8^^^ 

D 2 -a, B^Ksa^ft^^,, *fcCN = Cj&Ltfc&£ 
fcDx-*#;*S>fc:|S£$*u CN = bcD«fD 2 - a *Jiat> 20 
!K C N = aO^p D 2 - 2 *s*ofc> 5 . 3©«to(CCN*s± 

ffio^T-iaiE-rs. -ttwcias esms 6 i t^-r«t 

T>7^2>>?>©Sg8i£La£:U CN = bT-«Lb, C 
N^CT-JiLc, CN = dT-J±Ld, CN = efliLe 

htaz>ii-$-2> 0 mmTy^x *> LdcDS§ai«t *>mm 30 

«lii8 5T*l£BJ3Lfc<fcdSCD^ 1 ^>*;i,©##:jf 
-©D 1 - 1 ©§<iWt£36B£^l©mt£8 6 
2 T* ^-T o 0*> £ BJ§ £ «fc ? £ D !_»> -V >^)l/J±— 

i±i£«T>7^J; >)gggfL cUU*3©fa«8 6 3 f?f£T- 
SSLcKA(DiB?tt««8 6 2 fe**Ji5& 
»Dl-l^*>*;]/feB£TJSS. KWCbTflI«8 6 
4T-{±D 2 - a 5=-^>^;i/^B*T-*^ «B^8 6 5T-(iD 
>*;n& J ff£iirt&fcj&: 5. cr©«k?KLT, C 

[0120] mc, Rtm*mm*i&'<s. z^x-it® 
mmm 1 © yo s> bt- & 5 . f±sute#!i 1 t- k 

Wbfcl32©iiie«l©^D.y*0i:|5lb^©fPb^ltt 
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AHHES 3 {±1-1, 1-2, 2-1, 2-2© 4 -ocD&ti A* 
IfSDw, D,- 2 , D 2 _ ls D 2 - 2 ©>4o©{f-ifC#g| 

uTawj-rs. c©d*», d,-,, D 1 - 2 itiiiiEc 

Ci>3-f 8 7 1 atAi^h, iECCx> 
3—^8 7 2 ai:iJECC^>3— ^8 7 3 aCj££> 

[0 12 1] CCT-iECCx> 3 -y8 7 2 attfJE 
CCJi>a-y8 7 3 a«fct>t>9t;&!&:=.5-rnEiB#£ 
t)oTV>5. ^©fcto, 18 5©CN-pg)f 5=-*>*;b 

^;W±D a - 2 ?-+ U {£V-> C/Nimc;fcV^ 

H*. K&8JjE<**1&Di- 1% D 1 - 2 gfH:«8 7 4 

;£> D 2 -i, D 2 - 2 g-f(4i2ECCx>3-y87 lb 
©*©#^^>n— ^8 7 2 btl'JE GCx>3-^ 

ECCi>3-y8 7 2 b.lii ECCx>3-^8 7 3 
b i gTIEtl^^iSt^o £©*£■. i6S!l§4ttD 

_d «t t) mmm<D^mm^w r> , 5 
ioii^s. ti±©«t-5tEi8 7 (Dmmmim-r 

[0 12 2] *fc£©e*S5^r.&jR»fcBJiB-*-;6. 
18 8H:§i«©7D>y^if$5, i8 7©Si«© 

09 1 ©El 2 1 T-IKW LfctS 2 S(SW 3 3 fcSffipg 
T-fe§o ECCrp-^8 7 6 a, 8 7 6 bfriiADLfc 

5 8^06 8 (a) (b) © «fc d 4^* L < l±8f»© 
VSB^©ASK«^(Cjgffl-rS-i:^T-§?)„ ife, 
PSK, FSK^«liT*^ ) <tV^ 0 
[0 12 3] E8 8(C43VNT, Sfl^nfeff^tt 

aHBS35CiilDi, D 2 «^i:LTS*$ix^-8iS3 
a, 3bfc«fc!K S'ifDwtD^ D 2 _ 2 , D 2 . 2 ©4 
^©{f^#o<£>tu ilECCT3-^87 6 ati 
2ECCf3-y8 7 6 bi:A^i?nS. ilECCr 

7 7.afcj:t)gRonjE$nT^ji6aJ3 7fcase,n*. - 

^, Dj-zff^-JiiiJE CC^n— #*8 7 8 a(a{)l!3 

ai]E*ix^j«ep-3 7fc»e>n*. isj«(rLTm2Ecc 

7^3-^8 7 ebti'V^DwlfttiECCr^- 
**8 7 7bC^T; D^flilE CC?3-y8 
7 8bt*l>T^t)fTiESn, 3 7 CAASti 

^•fEsc 3 7 iz&^x i -ovrnmuz*) &±)®> 3 6 .t t) fib 
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[0 12 4] liSPgJi«iifc«t.DD 1 - 1 H:D 
a-ai!)^ *fcD !M ttD M J:&»»>tfjEt6ajWiKv>fc 
«>08 5T?M«abfeJ:-5^ AMfCC/NfttfJ;!) 

[0 1 2 5] ^ffclftfcHigh Code Gain© 
£ECCf3-f877a, 877btLow Cod 
e Ga i n©§iJE C C^n— <?*8 7 8 a, 8 7 8b© 
P^£g*t>ITIEt£±>©MSyYb£fT?;frffi£M^5o IUEC 10 
Cr3-^Cil 6 5 (b) ©ECC Decoder 
© ISMC^-r <fc -5 * U - K V D =E >ft^-P B C H n^<D «fc 

ECCf^-^C'J-FVDtVffJ; U-FVOt> 
»9©It«)il»*«WMJ«a^B 1 2 8 (d) 
(e) (f ) tC^fTrellis Decoder7 4 4 p s 744 
q, 7 4 4 r*ffl^fc«»>niE©#9ME«©:*:Sv*WF 

Kt>fJIEtl:fr-^* OCod 

[0126] £fc01 6 0, 01 6 7 (D7vvt7miZ7jK 

t^'f — 'J— 7 5 9K, 9 3 6 b&R»\ 01 
6 8 (a) ©Inter leave Table9 5 4C«t ?), >^ 
-•;-;/£*>(:>■, r-f>^-'J-M-9 3 6b©f-f> 
# — ij-7RAM 9 3 6 XT% ^n- FT?>^ hCi 
>K fejSIIS©^— * M5- t*fbT?Sv^3ltfqIfitfc 
&»K HMttfSEjr*-*. 30 

[0127] zzx'f&mttj%mmmm*m8 9©c/n 

tMt>ITiE»©^^ — r-©gi&0£ffl^TBfcfE-r 
08 9&C:fcV->T, I^8 8iaD 1 - 1 f+>*;i'© 
C/Nt^ — bCDHfllftjitU it^8 8 2(iD 

!- 2 ^-v > *^© c/n trriE^©^7- h ©n& 

[0 12 8] X*ls-5-©C/Nfa*S'h$ <&ft«&3 
Ss iTIE^©^-*©^-^— hH:*g<&5. — £ 
©C/NfgJSTFT-fctii SUIE&ffl:^- U— h* 5 ^^^ 
AlSf1-^©S^v-^-hEthtjLT^JRie,-r/S5 ; 40 

£C/N£±t:TTt9>< hD.-afs^Oili^S 8 1 A^t" 
i9tC/Ntfe CLTCD D » + > * ;i/©«H 

e ^C/N<d©^D 1 ^-^>^.;i/©^a: 

[0 12 9] C/N = d©tJ|, DLittKOffiEiB*** 
Da-si VM^fzSb, KSiTIE&©J^-U'-H£,£8 
8 5dCwt«tEt hWTfcft»)» t*— 

D 1 _ 2 ©m»)lTIEig*{iD 1 - 1 Si;-S<'5:^ 50 
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fe »UIE^©^ =7 — U — h # D (5 £<S < fc »U 
IE&©^-l/-b#E 2 tE t h£_h[5J.Sfc»W£T- 
tft^o IS o t i ffl^D i-:0 1 5 . 

[0 13 0] C/N#|S|±LTC/N = Cic;&ofclf!K 
T> i -z(DW;t)fJiE1k<D^ : 7—U— hiP}&8 8 5 CtTjsf- 
idCEthtC^-TSfefe, B^qltfet^So £©B#j& 
T-fc£D 2 _ a , D 2 - 2 oi *) D 2 ^-v>^;i/©«P(i^5SH 
^ttW-fe^. C/N©|pJ±£flM,\ C/N=b'£:}3 
V^TD 2 f+ > *;i/#St3tC«liT- § & £ 5 K fc 5 . 

[0131] ^e,tC/NAS[6i±bC/N = b{C^ofc 
EMrT\ D 2 -,ffl^7— b— 1-^8 8 5b(CfNt<t9 
ME t h£T-M4>U D s -i#S4f SSi^CSi. 
C©B#, D 2 - 2 ©3i-7— U— MiE t hi t> VNfe«6 
S^T-gfcVo C/N = al:%-3t,^8 8 5aC^n 
^lCD 2 - 2 ©^i-7 — I/— h-#E t hiC^T'jg'i>UD 2 - 2 ^ 

[0 13 2] ;r©J;5CbT, P !5fTIEiE;fr©MJ§iKb£ 
ffl^2>;ii:fc:<fct> ; $33IPgJiD 1 s D 2 ^-v>*;v£;*£>tc 
2Jf©»JI|ftJl£2£#JU §t4Jf©pgJl£Si#T«#£ 

[0 13 3] C©S^s ^-*#ti§£Sl5iSiiJf©^-*# 
LT *)M<s^"©— nB* s S^"C S 3 «fc a &Fg)f StiiC 
U ##PJ3©^«££h*&^ilrfct!:SCfc££!3s 

pi— MuisuBiKi^v^'rx 7±oym;m&i)&z>tnzit 

IBK©Bift«!fee^1-Si:|5]^{c, TtD^glct^t; 
a«W«itS««9i/'<-n/t:jBDTiiiK*ft< b&#6>j£ 

si tc & o fe»»ejai©»*fe7 s y ^ ;i/ £ «t a ans 

[0 13 4] Sfc, MSegmentf-^CTFI/ 

-a mm h d t vn^omwiific « *ss^ 

r-i'lHigh Priority Data D 
.-.tbti8 8, II 33> 1170, 11 72®H 
igh code GainOECC Encorde 
r 7 4 3 aT-iiffiU, §{Ig|4 3©H i gh code 

gain©ECC De cod e r 7 5 8T§it 
5„ C©^T-«iC/N*s^bbT, {g^-©^7-U-- 
bittfxT&H i gh Priority Data 
D^c^-b-hii^ih-ifit&v^to, 
l«««f*©a*fl?J«tBiR©««U±l»^ ffi^^iiK* 5 ^ 
fttSGracef ul Degradation©^ 
m&mt>tlZ« 013 3, 017 0O*»»7 4 9, & 
HoB7 6 0(±m)3ifi© 1 6 QAM, 3 2QAMT-&,&© 
HJE€?iJ4-fM^2>05 7©4 VSB-^06 8©8 VSB 
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8PSKT*fcGra c ef ul Degradat 
i o n(D®}m&miotl%>o 

[0 13 5] 1133, mi 5 6titJ;5i: s 

High Priority DataS2nd da 
ta stream input 744©[fOECC 
Encoder744atTrellis Encod 
er 744bT*High code gainCl5S 
^-fb£fTV\ Low Priority dataSE 
CC encoder743a V>HX- Low code 

igh Priority datatLowPrio 
rity dat a.<Dx.?-u- hZ*g <M*-?tt % 

ttVTi), High Priority Datalig 

*k Low PriorityData©Mttflr\ 

-H»tt*fb^-r-ty*>t-H-i-g-h-=-- P=r-i"6-r-i-*t?y'D 
a t a&a££*l5fc©ffljfii:7D \v ^©iBflltf«fct|?£ 
£ *i 3 & #> s ^c-ti -S c i: 35: < , B&M ; <i 

[o 13 6] {mmm z ) kt*^^ 3 <o$mm t 

tO 13 7] 02 9tt^J(60!l3©^«:0T-fei,„ Hfflg^J 

<^fc0!l£^U m&Mmi<DAt)B!k&4 0 2 fct, ^ 1 Hi 
«x>3-^-4 0 l©A73g|54 0 3£A7jU #81® 
SS4 04{c«tt), ^ l^-^^iJh^25 ; -^^Ji:^37 :r 

[0 138] mcDAXWm 4 0 6,4 0 7, 4 0 8 
^•^ lffij^>3-^-4 0 1 tl^«©«6&©iS2iIjgi 
i>n-^-4 0 9, 4 1 0, 4 1 ltcitJfiEIS^tvtB 

[0 13 9] dtt?>©4M©5 i — ^©o*.s ^ 1 

m<d 4«a©«^ii, 4 i 2 ©i* i $>mm 4i3t 

J; D TDM^S^©B#past)t^a{b$tLT, 31 1^—* 
[ 0 1 4 0 ] ?g 2 ^-*5aj©{f^g?©£95fc L < fcfc 1 #5 " 

SB* b<l±lS5tt^«»4 1 5fc«fc»)^Sfb;**l, ^3 

[0 14 1] £*l££§ttT&®mT-<±3o©^-* 
M**WS 4 £<£ ») ^BE^j 1 Tf iB^&^il^ff 
gP5fc«tt)T>7 i ^6 4:feSISS7t«tD, ^MlOJcjg 
0 **t§§ 12tJ;t), SB 1 §{S*I2 3^© 3^©§{f^| 

[o 1 4 2] mi&mm2 3Tttea»2 nct^g > 



< 15 ' 4WP7-3 2 2 2 1 9 

28 

r^©/j%s©T>^^-2 stmm^<otp<om 

» 111^3-^—4 2 1 £<fc!)NTS.Cfi^£>L<fcfc 
■7-f KNTS Cft^affijgfeKoiftfe&ft 4 2 5 t 4 
2 6*S4uaii3^. 

[0143112 gm& 3 3 T-fi, *Sr^[fiS(Z)7 

>5r±3 2T-§lj-T, mi?— ??m£.$t2 32 tm 2 
z wmsm 2 3 3 jc «t *> m 1 ^- * m t m 2 ^- * 

?U£B£U S2Itf3-^-4 2 2Ci!3, HDT 
10 V@^0ffijBft2g<z>R&£ti:fc 4 2 7 t> U < ttlftflia* 
4 2 5, 4 2 6£fS£Lffi7j£-fe!-S 0 
[0 14 4] ^3§{f«84 3flt *Sr 3 ©^i©7 
>^3 3T'§ttT, mif : -^m^2 3 2tm2 
^-**JS£^2 3 3tSg3^-^M£&2 3 4fc«fc 

U l^7-2t->>T*— ?>Wiltlffl©@ii5^^jKHDTV^ 
©S*8¥&Kffll!*§feHi;tr 4 2 8 fcttSTTT 5. RftEHft 4 

20 fe*ft2 -a-pftfi-bfe'*^ NTse^©fgp^©^tti 

*4 2 6 fcUTtB^^n-So 

[oi4 5] m jfecia3o©asiiiifitai>3-^- 
w«i«ie©iMW&9ttA*«4 0 3t:x^?n, aim 

K&4 0 4(3ii?>ns. ^lStl|gS4 0 4^{±-9-7 , /t> h*3 

-5 s -f >^S{r«fc»3 4o©{g^-{C^-fK-r5 0 QMF^f 

©aMPD— vt* 7^;^45 1 tzMp/W 7 ^ 

4 5 2 13 «k »j N TkWBMf&frtTk^mw&ftizfrmz 

tl, V7V>7*)>tr&4 5 3, 454tJ:!), £-*© 
fHtmmv— >%^y 4 ;u#4 5 5 tSI;\-f;U7>f;i/ 

* 4. 5 6cj; 5 v &*&*mmmmmmM^ m lt h 
>vu- h zmt vxmmsn4 o 5 izmzti 

[0 1 4 6] S*n-/^7^;b^4 

5 9 fcSin-f ;^7^M4 6 0ICJ;!3, 

40 ^ s BSLTH„L„^t:aiBt$n % i7-7--y->y>;>7'a5 

4 6 1, 4 6 2(C<t D-tf-vry^U— bSTfcfT, E 

^g(54 0 5 tae,ti*. 

[0 14 7] EE^g(5 4 0 5 TJttH l .V l .(g^S» lfiEJBSJ 

4 7 1 x-D cTmvmmcD&mitif^m 1 ai^gB4 7 2 
■tfii 7 s — * ait LTfiiTj-rs.. 

[0 14 8] H L V^l^tt»2E»eB4 7 3T-ff*S$tl 
^2tB^gP4 6 4(3^^>ns. H H V L ««ttig3E«nit 
4 6 3(CJ:!9E$i$n^2di*a5 4 6 4^^5. H 

Hv„{i-sffct#gf[i]g§4 6 5 1 j; bmmmmwM&s (h 
50 „v rt i) tm^mmmmmm^ <h„v„2) t^we, 



(16) 

29 

tl, H„V„l{i^2tB*a54 6 4^ H„V„2fctffl3iB 
ftg&4 6 8^&t>tlZ>o 

[0 14 9] &£B3 1 £ffl^TSHSIH£7 r 3-y— 4 

2 i *mwrz>o iiiir3-y-4 2 1 1 »e 

0 1 £ Aft b^X ^ ^ > 7Ml/£fl 5 02(zit»^^^>^ 

W:ftLfcfftHfia]fc**JEIi»5 0 4 fcU*»5 0 5ta 
DBffitt«^HbTNTSC{I^©IIH0i5 0 6, NT 
SCfifWh^-f^IiCDltSOT, 7-f FTV© 10 

*;i/@jB©llKg<5 0 9 £tB±»1-£o :©S^ yw> 

* V— b < ii-f 7.©2o©;£*|£©^ 7" 

tfi^a. ^«^tiNTsc©s-&5 2 5*k.—mmm 
c<t5i05 o ii*. £fc, ^y^^BUS 

1 *f,®4PSK©- fstcom? )VTvmm&&mistz 

m 1 §«8I2 3 tig 1 mitT^-Vl 21ti 
OTVBtSm B£T-g£. #£^3 2©?|§2jli|g> 

£-ng2§fiS&3 3*>fe©D a fI^fci|gl A 20 
ftSB 5 2 1 «t 5 Aft U HI 1 ffiftSB 5 2 2 T*{$K2*U 

/i— t>->7*'J >^9S5 2 3£«fc t> 2^>7U > 
^U— M.r&»)gi£D— >\7.4K9 5 2 4Ci!)> H L 
VJSWB££*l*. D 2 {I^ttg2Aftg|S5 3 0 «t »3 

AftU #«®g&5 3 1 (r«t») 3-?<Dm^£frmzti, 

Sg2ftMlgi$5 3 2 i:Sf§3{tt^9S5 3 3 i:, ^3#figP5 

3 4tC<fc O^^fffiSV, ^*^5>:/;i/$*u ^ 
— 9->^-'J >^gP5 3 5, 5 3 6, 5 3 7 £ «fc »3 2fg© 

btte»), mw\4)^-74 5 

3 8, iiD-;U7-fM53 9, ItA'f^X?^ 30 
;W5 4 Ofci&S&ft*. H,.V L {t^i:Hi.V„{s^ii 
iDPLS5 2 5-ClDHCSn» t-A- 1»">7-'; >^gB5 4 
1 hzk¥0-^^7^;i/^-5 4 2C£t>*¥ffi*»*ffc 
fi^fc&tK iDjfS5 4 3fcjS6e>ftS. H„V L M^i:H 
«V„ 1 fg-^iijD#S 5 2 6 £«fc D i«l*S*U 
>7"U ><^gB5 4 4 i:7X¥M-f/^X7^;U^— 5 4 5(3 
ct t> *JFK«lft«M-^ t fc !) i>D# H 543£«k*)HDT 
V»©«»«KI!fcfife«^HD©9i:«: !> tBftSB 5 4 6 
£>HDTV*|©iIj{§tajft5 4 7#£Bft£ft2>. ^&t-«t 
►)NTSC{M-&{±5ft;*ft£o 40 
[0 15 0] HI 3 3t±M£3H&7=:3— -^-©^ny^ig 
X D t£SS 1 AftSS 5 2 1 * 6, D 2 {f ^fctSg 2 AftSS 
5 3 Ofri=>Aft UWMMfc^n— ^-5 2 7{C«tt»BuM 

HDfg^#B£;SiiS. D 3 fs-*§iiSI 3 AftSB 
5 5 U>)A* {.m&M&W&T^-y- 5 5 2ti9 

SftSMRffcSTVls^ S-HD<f^t&*)a}ftg|5 5 

5 A^K>mrnmmm.mm.m^b 5 5#tt:ft£fts„ 

[ O 1 5 1 ] 2 9 ©aWfitlfef M 4 0 1© 50 
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[0152] h.3 4 i±^-^m.nmx-ib »k » 1 ^-^ 

©NTSCft>*;HK L2, L3, L4, L5> 
L 6i:6o©HDTVft>^Ml~M6i:6o©S 
-HDTVft>^H 1 ~H 6 §T©^P^4 J t N 

■rTOJHIBCD^^KlL l*5.L6*TDM*3S*t? 
^F^SMJ; •)ES-r-5*)©t-fe5<. Di©K*>f>6 

0 lfcJBl?-+>*;i/fflHi.Vdi9Sja&a. &fcD 2 {i 

^©K^-f >6 0 2izi±m i^+>^;i/{c*a^i-5«fffl 

«Mlo*tk BU3ZE©H L .V^-^i;HHV l .{f^i:H„y„ 
lft^^jSSo *feD 3 if©K^^>603fcliil 
ft >^;PC7-/^-HD T Vi^lftH 1 , l-tefcTfe 
^3 OXWrnistzRuVH— 2H l£j£l>o 

[0 15 3] ICfl l*-*>*;i/©TVJaft«RUfc 
»&*RW*-*. ^-r^MT>^^-il^l§©«62 3 i: 
g 1 Hi^n-^4 2 1 ©~>X^A^*o-)ag!©S«# 
£03 l©NTSC&b<t£W KNTSC©TV{g^ 
tf#?.ni.. ^t^MT>^fi:m2^fi«S3 3tf 
2M§t:n>3-*'4 2 2 $*0^©gff (if +>^. 
;i/ 1 fcSHRbfeJSl^fg 1 T—PJiU D ,© > 6 0 

lh%2T-*n, D 2 fflM-f>6 0 2©g^M 
ltf+>^ 1 ©NT S CSfflfc|s]bfi*Sl*!g©HD 
TV«^£f#S 0 

[0154] ^7>^i:£«««re&4*3se** 
4 3 tm 3 mm?" 4 2 3*t>-DWwm^<D-& 

<D&m%itD i<D Y * ■< >6 0 1 hD 2 © M-f >6 0 2 
i;D 3 fflb-pW >6 0 3©(g^4-&J^b, f^V>^;H 

©n t s c tig) tmmft®x-wmmm<Dmm(DmMi&m 

HDTVM-^^lfSo 2^e.3$T*©ffe©f -V>^;i/t) 

i5jatbts^$n?.o 

[ 0 1 5 5 ] m 3 5 i±gij© 'f >©«j*"ea&*. * -r 

NTSC©i81^-v>*;H±LlKEB$*lT^*. d 
©L lttDifi*©* 1 ^ A F^-f >©K^>f >6 0 
l©(ig{c*»), ^glgPtNTSCF^©^^^^^ 
tf^iiiejSfJ 1 X-i&W bfc«H«f**dtrflM8S 1 1 # 
AoT^3. *(CHDTV©f lft>^;i/BL 1 i:M 

1 C£Ht!|£ixT Ao-TV 1 " £>« M 1 (iH DTVtNTSC 
i:©ll^-««T-fe!3, DzOK^'f >6 0 2i:M'f > 
6 1 l©ll*^cAoTV^?>„ C©1^6Mbp s©NT 
SC£EWl^*»fflbL lCJRSf Sfcs M10flf*tt 
2fg©l 2Mbp s(C&5o L 1 1 t%£;t> J &&t 
1 8Mbp s©^«6*s^2§{B«63 3if2I8i7 : 3- 

V4 2 3frt>m.mm£.-m&x-&z>o 

T^Sff^^^fflV^l 5Mbps©^fHDTV 
ffi»s^*&«?-3 3. ^^T@3 5©iBg 
-vr > T H D T V t N T S C £ |s)Bf t ffi&xz § 
So I0«^ft>^!/2t-liHDTV©SSB:fJ6 



(17) 
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S 2 1 BHD T V©^** 7>:/>«ij8ffc5. £ 
2r, ^-^-HDTVfg^fctL 1 tMl tH lfC^-fiJb 
Tifci££*T,£. ^— -'I— HDTVCDH^-til^ttDaOK 
^■06 0 3, 6 1 2, 6 1 3*ffiV\ NTSC46M 
■bpsCIKbfcl^, 1^3 6Mbp si£*u ffifc§£ 

js<m«i»iBia«iBR©**B*«)2 o o o*©*-^ 
- h d t v f i « e g -e § s o 

[0 156] K3 6©lliiiD3t-6o©^^A K^t 

ffir©5 4Mbp s^ejanfsa. £©&©«*: t>;«im© 

X — H D T V £fej£T- £ 5 . 
[0157] W±fcfc, £{sfS^©1t«?©7j<¥& b < {iS 
itt©fli*iS©«-*t*Jffl"r4*&-e*5. 
M© 2 o©fSi£®£<£ 5 MttftfUfflftMt 

[0158] i49ttil ^-*ai©*¥«««^Dvi 

H2\ 3 7 s — ^ ^J© D V3 h D H3©e^ES&V^t-. 
©*§-&, llr-^ 9U©Sd[ Atft@9 D»»CHTSCtf 
©'fl£«T v«^4f Ao-c* l T-pncDik^mmm 

^■DHifc:i»«TV«-5#AoTUS. Jtot, Siftfltt 
7>rt U^^TV^^f 1 f g«2 3 tt, NTSC 
^©fiWg^SS^TfS*. Sfi, 7k5p©fS^fpI 
©il«tT>^^-S:*o^lS{f^2 3{i, t&J;L«, L, 
i: M ifl-Sf £ i§rf£ b H D T V« ^§£ff 3 d £ 5 „ 

fl§i«2 3&fflV>&«^ T>^^©fg^ 
tCtt), -^T-liNTSC^ ft^fliNTSCi:HD 
T V #B g 5 fc tb 2 #5$#Po Ji-T 2> £ V > ? A § 

[0 159] 05 OliTDMA^lfel^f, 
—ZP-X.^ 7 2 1 ©^SrcpplB$ 7 3 UA- K« 

7 4 l#a&l*£.ixT^£. X, 7V- A©^fcsBa$fc:fcJ:|5) 
$3*58357 2 0 ASiSfW-e.iaTv^o 3©*§-g-{£, 
AXDjhStf, lo©^^>^;i/*sS!)!3feTf>n 
TV^&o #Jx.fcf, ^l^-fA^D^h75 OT^lft 

>^.;i/©^r<l5]bS : iSa©NTSC, hdtv, ^— 

HD TV^lS^ fctff #W^A7nyh7 
5 0~7 5 0 etf^UBLfcbtV^. foti^CS 
MS* 5 ^©^-^ A^D <y h^fflVNTTDMA^T-M 
S-rsa^ ftSttiLTNTSC, HDTV, * — 
/S-HDTV©M£#T*£SfcV^»*#;&3. X, g 
{sffi!lt)7jc^{S«r y^j-zm 1 Setl 2 3 * *>-o«B8© 
±§-£rNTS CTV«-?-Sr^{ijgT>^^-^e>, HDTV 
£B£T-S&„ i2Sl«3 3Cti6tfi)BtS©X- 
/^-HDTV&S4f§S 0 fg3g{I$&4 3lC-f££;;x 
-M-HDTV<|f5^CB4T-g5. W±©<tat 
P£44©fe&&^>^A£«figffi3fe5„ COlg-gr, El 
5 0©<£5&BSMT-, 

<, B4 9©J;5fe*l^^©l$IHMfcqri&-C&5. 
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10 



20 



30 



40 



££B5 lt^T.tp^f^EBtc-rtKS.fctifS^g© 
HDTV{i-sf£W£-e§S, 

[0160] &±m^fe «t a \zmmm 3Cit) Siss^m 

IIHDTV, HDTVi:NTSC-TV©3c©If 
©]!£&©& 3 7^*;i/T VMm& qJtlt & -5 -5 ^ 

[0 16 1] .1 -T", *^(3«t^^QAM$SRQ 

[0 16 2] if s 1 6 SRQ AM0X7- U— b^tt 
#-f5. §9 9iil6 SRQ AMCifjS©^^ b;H2 
T-&£. IltEtt'^T, 1 6 QAMCf^ 
8 3 a, 8 3 b, 8 4 a, 8 5, 8 3a^F©g-16>r© 
<a^©MPH{4^MPHT*fe t) , ^T2<Sx^|, 0 

[0 16 3] 1 6QAM©ft^^8 3att«WM©I 
ffi, Qtti t> <5©SgfflEta&2). 1 6 SRQ AMt 

3 ^»»ac* S."'i©i^Att 
0 <n< 3 ■ - 

T? So i feflb©fi#j^ 8 4a, 8 6at->7 h b"C{s 
^8 4, 8 6©ffiBfcg»rr£o 

[0 16 4] ilf- *?iJ©P,f)*£:P e lii^Si: 

[0 16 5] 

[an 

4 4 l-fir; 



erfc 



[0 16 6] ^2 5=-^^J©^f)^^Pe2i:1-S^ 

[Q16 7] 

[»2] 



2 l-Tto ^ 



50 



[0 16 8] ife{C3 6SRQAMfeb<H:3 2 

SRQAM©Ji^-V-h^H-ff-r-So il00ii36 
SRQAM©!^ h;b0T*fe-5 o ^l^(Et:i3V%T 
3 6QAM©fi^lBffi*tt2<yT?»Si:S*-j-S. 

[0 16 9] 3 6QAM©«*jSi8 3attj6««|J;D<y 
©ffi«fcfeS. -©(1^8 3 aii3 6 SRQAMtCJfe 

s te-^^ 8 3 ©{4gt ->7 f u mmn <t Dns ©sg 

g|i:*So &^©{i^(i^7 h ttl^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 00, 1 0 1 t 

* h . 9 t ©<g^a> £ & 5 m^&m 9 0 Sr-o©ft^- 

jSfc*ftbT, S9&4PSK§{I*rt-§{Ib, 
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*5»JD a *B£bfc»&©K?>*fcP e 2 £? Z £ 
[0 17 0] 
[f&3] 

3 U-TiT P / 

f3p~ x 5-n \ 

[0 17 1] C©«^, Bl 0 1©C/N~^ 

7-V-hilix7-V-hPei:ea^©C/Ni:(D 
H«*tHH/fc— fiHfcijV*-. ttlft9 0 Otttt*t©fc»«£ 
3fe;£JC©3 2QAM©x5-l/-hS^1 : . itt&l9 0 5 
{±oi7— U— b#l 0©- l . 5*©jffi&&£gvr<. #IB 
i©SRQAM©i'7MnSl. 5 bfcig-g-©^ 1 
pgJgDx©:^— u- H±ffiSH9 0 1 afcfrtK ex-? — 

i/— b#i o-^tcisvtffiias o o©3 2qamc» 

bT C/NfttAs 5 d BT#oT 4> D aiilBj^F©^^ — U 
— h T-H^T- S S i: V>> S . 

[0172]*tn=l. 5 ©*!£-©»§ 2 PgJlD 2 ©:x. 
-7 — U— Mifflin 0 2 at-i$tl5. X7-l'-h4 ! 
1 0" 1 B lZ&^X, fti^9 0 0Cgf3 2 QAMttb^ 
TC/NS2. 5dB±tffcv^i:Rl«S©;ii9— 1>— hT? 

ffi^9 0 1 b, mWt9 0 2 bten=2. 
0©*§£-©D a , D 2 &^f<, ti9 0 2CH:D 2 4fN 
T. m*SJ:»5J:.x7-l'-htflOO-l. 5 
^©{BM^T 2 2 n= 1 . 5, 2. 0, 2. 5©B#, 
3 2 QAMtCJt^Tg^DittS, 8, 10dBKf$ 
ft, D 2 fcfc2. 5dB'^bn. 

[0 17 3] 3 2 SRQAM0»^t->7 MnS^b 
^-B-fcS-&tcm^©^5 — 1/— h&«5©K:<^5«e^ 1 
T-i'?JD 1 i:i2T- *?l)D 2 ©C/N{i£01 0 3© 
>7 bSnfcC/N©gM&0T-^-r<> 110 3 
B^e>^3fect5(-s n#0. 8JJLtT-fc*l«, PgJH£j£o 
* *) » 1 5 s —* WD a i:3f§ 2 7 s -* 5UD 2 ©£32§£ j&gfc 
C/Nfit©^#££*U ^©M^b^rfctft) 
*>£o S£oT, 3 2 SRQAM©ig-&n>0. 8 5©^ 

frF-eaun&fe*. i6srqamc«^©x7-i/- 

Miil 0 2©C/Ni:Ji7— b©K^0©<td{c 

[0174]I10 2t*V^Tffi«Sl9 OOlil 6 QAM 
©3i t> — I/— h£jjVr<, |g9 0 1 a, 90 1b, 9 0 
1 ctt#*!S 1t=— **JD,©n = 1 . 2, 1. 5. 
1. 8© ^-£©:x7 — b— b£^-r„ ffi*§l9 0 2 a, 
9 0 2b, 9 0 2 ctt^2f-^?JD 2 ©n=l. 
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2, 1.5. 1. 8©^&©oi7 — U— 
[0 17 5] B10 4(Dis? hSn£:C/N©gS£5,B{£ 
1 6 SRQAM©I^CJ/7 Mn^ft$tf;i^C 
^t(Di7-l'- h £?#&©Ci&g;&SI 1 t^-^JD* 
ts&Zr— *WD 2 ©C/N©{aS^bfet)©T-fe-5. 
01 0 4^^if,^iat:l 6SRQAM©t&n> 

o. 9T-fcfti£##PJi©i^Ji££#^i^&3;:h#fc> 

[0 17 6] CCT-I^tr-7!C^TV0iJJ(iiC 
10 ##gHJ3©SRQ AM^itfflbfcJl-&©— ^J^^-T. Bl 
0 5 fcfc«Lh;&atB#©5£{f T>7 L ^-i:S{fT>7 L 7 v i:©K 
gfi:, g^l/^Ui:©HraS*t. tiiR9 1 lttiifl 
7'>^^-©S^* s 1 2 5 0ft ©i§1§r©g{f T>^i-<D 

7-V-hftlOO-l. 5 HI i: 1^9 12 

{iy^Xl^<;i/^^bs ;&9 1 0ttC/N = 15dBC&3 
jfejSTCfsywfrSC© 3 2 QAM#5£©§epm6£^o 
3©L= 6 Omi 1 eOflk&lC^TT^^UCHDT 
20 V£![£#gfiT-£S = 

[0177] b*>u ^efesosmatffoitfbcjiBtt 

F^6<Jfc:C/Ntt5 dB©rtiT-^16-rs 0 C/Nffi#gOfB 

TV©gfI#^igh£:SF t 3M£ftoTV^o SfcJWB* 
3t^9©i5#lc <fc t) , 'J>&<fcfc 1 OdB;gjg©^»# 
fl&£tl, 6 Omi 1 e©*grt©^T©tt^-C-SftT* 

30 [0178] *«^©3 2SRQAMfeL<lii 

6 8C*-r8-VSB©*§i^ m&<D£o fcBl 3 3, 
Bl 3 7©Mti!) 3Jf©pgJIi;££S„ Sgl-lPt»D 
wtMP EGU^©fi»tfiNTS C«*fe3fctK 
^l-2PgJf D x-2f N T S C2g<DtpMi&&? Vfj£#£j£ 
9, »2F§gD 2 T-HDTV©li5^J5K73'^S?.wi:*ST- 
£6„ #J;Ll£B 1 0 5 £j3l^T&l-2PgJl©'9— trxjn. 
<;7fcfc.&9 1 0 a©<td(c7 Omi 1 eifej&ST-ifc*: 
U SS2|SgJifcfc9 1 0 b©,fc-5£, 5 5mileftM 
-f&il-fS. 010603 2 SRQAM©it-trxaiU 

40 Titti©!^©*- if^ji»;T©fflSi©sv>^-r o 

§1 0 6tt3>ti-^->?aV— >3>§ffV\ B5 

3 ©if- tr i 7 m & £ k> Mfrift £ tf-s b *> ©t- & 

So Bl 0 6fc#^TlHJ«7 0 8, 7 0 3 c, 70 3 
a, 70 3 b, 7 12li#^*^S©3 2QAM©it 

2Ft^D 1 -2©if— trx^ur, ^2P§aD 2 ©1f-tf^ 
nj7, mmT-rvymvy—vx^VTZifsi-o c© 

d*., tJ£3fe73^©3 2 QAMC-tr-tr^UT©^-* 
50 [0 1 7 9] t^7?^©3 2QAM©S,jsl73S;T-{±Sg 
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±6 O-v-i >\<(Dy--VX3Li)-7%l&fex-gZo LfrU 

mmtm&^t&LBvgkftmfctz «t *> sit mmm.m£t$ 

[0 18 0] LA>U #£§B8CD3 6 SRQAM^fflK 
Sl-lUfDwt-MPEG 1 K©<£t£TVjg£#£ 
sgl-2ffgjf Di-zT-NTS C^V— K© t*J£5TVj&#£ 
£{SU Sg2|%Jf D 2 T-HDTV©S5^TVjEt£#£j£{I 
-TSChfcJ:!), El 1 0 6©<fcdC^&JK^u— K© 
H D T VO-9-— tf;*:r U 7©#f£# 5 T-f ;i/*§/j%-r S % 
©©, ^S^JK^W- h-fflEDTVCt- f XociJT© 10 
*mifil Ov-f;i/fel±t6^u {g#M£JK©LDTV©-tf- 
-^x'J78:l 8^;uffi*^5i;u5$j3l#3Eg;*i 
5. 01O7l±i/7F77i'^-nil<jis = l. 8 
©*&©+>-- t^UT^U il35iiil 07© 
Vi?,*- >; TSrS*T-^bfcfe©T-ro 

[0 18 1] COCtCt!), -SatCS^TaSCT'tts 

<o%{sm-e'pmi&mt>i,<imB<$Lm-y]/- h-xrvm 20 

QAMfttMtS ^^^(^©^©Sfl^fgfSjatf^ 
SgB^fflV^C hti *) c©§{g^i&itki£#;*;rtita£'> 
[0 18 2] - ^Sicmtk^^^jwrvm^^xii. 

#©NTSC^PAL^SECAM;£5£©^S©TVg«;&£ 30 

S^ws §fi# h^vv ;i/fi«o^ £±fs$-r set 

£ «fc r?#JVHDTyffi£(D&m*NTS C<71x — 
FfcL<B:LDTV^l/-KT-y:&S#§{s^tg£&£, 
C©£»§{f#£J;»?ii>&<,^Si|a<j 

[0 18 3] |B)B#{C«ISfs#^lix-Sfc«)TV^{I# 
«fc t) fS> < <Dffl&m*m Ztl 5 fc»T V*^i: L X © 

SIM # £ t> jese-*- S i: v ^ -5 *fa£W#>S#£ * ti z> . 
[0 18 4] H#ittf<6^S^U— K©§«W© 
®*fctn=2. 5©i§^, 3 6%t£#73 5S;k:itUTifc*; 40 

as* t §«#^©tiiiD tc «t t> -re ©# t vmm%<Dmmm 

[0 18 5] £Ts 01 0 7© 3 2 SRQAM©1t— bT 
^DT'iatCfrS.fc?^ nfcb<tts = l. 8©i§-& 

<fc>K &*<DW. SltfHDTVSfltNTSCTV 
S^©^ttia^©«fe^f*©^(^»«CjEt; n 50 
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£^MU S R Q AM©D i i; D 2 ©+f — tfx:n 1J77 o 
3 at 7 0 3 bfcSiS&^Hcl&rr-S.rtK.fc'K s 

m m&m*<Dm&zmmm&m*<D§:m%®.*n z t 

ifiX%%>. 

[0186] z corns 

n>l. 0 

©Bfc JW±©ct^*J»**sf#t>ns. S^T, 3 2SR 

QAM©±§-£-nfct 

Kn< 5 

|H]fil(CLT l 6SRQAM©t&ntt 
Kn< 3 

[0187] Z<Di%-&m99. m 1 0 0©<fc5 h 

trnxmi tmzffimzmzsRQAMimiz&^x, 

1 6 S R QAM, 32SRQAM, 6 4 S R Q AMtis 
^Tn#1.0feU:T-fc*U£, %±^{C430T*^BJ© 

-[-0-1-8- m-mmmx-it.mmm^^mvtzm^mm 
?-*nt {,x*ftm<D&mjj£*m^x&imT2>t, 

[0 18 9] PCMii, ^SSt^i,i: 

[0 19 0] Hffi#l3T-fcfc01 3 3 fc^f .fcdfc 

BtF^SS^S (TDM) S^ta^tTTDMiCt 
S-tf-T^^A-Srifctt, ECC Encoder74 
3ai:ECC Encoder743bC^t,toi:2 

&mm&mcD-y-73-+>*)v%m j p-rz£&x-gZo z 

©*§;□> II 3 7{3^Jdt5.^4VSS v 8VSB, 1 
6VSB©VSB-ASKff©2^©it7^+>^;i, 
©Trellis Encoder^© E C Cai>n— ^— ©Code gain 
sfc^xT Pbt^B^{±^M-T-5HMfi«J6©[g 
1 3 l©lftB^i:|5lu.T-fe5fc«)*B§t-S„ 
[0 1 9 1] II 3 1 ©7D «^ ^Eltt^IB^S^g 

t-eii 3 7 corn y tm&femmmx&Zo e^g© 

?S{f^©Up converter;SfSfflDown 
converto r£#>$\ ^S,I3^W^g©JS^, 
KI3^{i^tfr|a[plS&, mSS^if b'M&m ^mrt3®§& 

1 5 6cD&m^XTAtmt)»i$.X-ib2>z:t&t)i)>Z>. 

£tcmm*ffimzistz^m-&&, 0157, sfcfsmt 
Ltz^m^mi 5 8<D±otemi&iz-tz>zt&x-% 

[0 19 2] 010 6©->?al/-i/ 3 >t:^tlii 
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5 d B ©Coding Gain©*%oltfc*&ftw bTV^ 
S„ SRQAMS"C-CDM" hi«Jx5*»B|©I 
*^.^F^t9-8!l#S^^ (Constellation-Code Division 
Multiplex) <&rectangle-QAM(3JiSffl bfc*)©T-$.?)o C 
- C D Mfct T D M^>F D M b fc^S{b**"C 

t>, it:/5^>*>n/£*§£;fr5S;-t-fcSo ^©M^©» 

£tf-?>1- d i: £ <fc t> T D M4»F D M V>eS£g:fi© 

t>nmt&o £©.fc-5£C-CDMB:« 10 
[0193] C-CDMtTDM$ffl^tit& 

m&m&m^tzifimmkfts&mtt (fdm) 

|II«©SM©^^:3l#££tt5o m%. 

tf, ivmrn^m^tcm^ hi 0 8cdtvm^©«« 

7 2 4fc*^ftt$ir*£<&V\, fcSV>©=F*S»»**& 20 
7^*;b£m©{!^£FDMC«k t) 2o©HSEStC 

frV2>yjm&$>z>o £©*§-&, Hc^-Tidtcw^©^- 

tU77 2 2*m-fZ>£oK:'mi** x )7'l 2 6tm2 
Jrt'J77 2 7C^t!lbS-^mi{f^7 2 0 fc»2{B^ 

7 2 i&^5cfcc£ST*fcM?!src-£So m na*7 

2 0£<fc!3©8?ii>KTV{l^£*£&m;fciT-2l{f b, j« 
2{g-^7 2 1 C:J:»)*»*Ke**'>*5&a*Tf2Sfi-r 

[0 19 4] Cifil3 4C^©*5S3 2QAMS: 30 

*£t>fc«>, BlfettThresholdltt-y-y^^ >*;UB©gg 
fitTheshold2Clt^T4~5 dB/J^ <T&^. tot 

4 ~ 5 d b g3tt©n^ 2 mommmMmvmm-r 

So bfrb, C©*§-&, §«e-^©V^* s Theshold2 
um::fcSfc«#S©;Mj££«>££l2<i^7 2 1 a© 
««tStI*Oi»tfi < SffltT' § fc < * t> , ««B 
©'i>:fcV>Sf! lff7 2 0 a U*»S«T? g & < & t> , S§ 2 

pgji-c-ttBist©« b < m^mm b*>§<s t- # & v> „ 

[0 19 5] b*>b, JfcSSWfefll^fcSS^ 1108C 40 
^t-J;^t^T*Hf^7 2 Ot:C-CDMCJ:?)tf 
jx5 3 2SRQAM^^T1t7ft>^;H of A% 

i&Ao-rs. c©ggfit©©v^:/^-*>>*,'H o f aizz 

fcfcffi««S©JSfca-&©*4. Sf§2{I^721£32S 
RQAMtU -y-^+V^H o f B©Hfit£gl Hi 

reshold- 2tT#oTtSf T-?4<*i). ffi4tt±^ 

2(1^35 7 2 1 a©^h&<), 
;H of Bi:-9-7 r ^-V'>^.;i'A3t» s S<t-C-t2>fcfi)e32lS 
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V^BfiffoPTh- 2©{i-5fb^;i/fc::}3^Tfcg{5T-§5£: 
[0 19 6] -^©It^^V^^^^il^^S©^ 

©hhb©®^?*^* ^^c^ttSBxttPBfflif #a, 
©^ 9 ^-m(Dmma'^m& Aits cr 1 1 <t 

a, ^©afiati»«tt«^t:se7f*s&»s«bfc» 

{i#qJfgi:&So SB2{g*f 7 2 1C S IH«©^^fflVN 

8#10 5 0*Ol^s 5 2 5*{3io^.Tv C-CDM 
CJ; D 7 7 5#©1f— t*^U7#2)Dfc>S. 
[0 19 7] ICioCLT, FDMhC-CDM^ffi 

£ftSo ^©3®-g-FDMtIJ:>) 2o©t»-7'^^>^.^^ 

[0 19 8] &£TDMfcC-CDM£$fi^fcH*Tae 
*£igttS;£*££i£^S. il 09 tC^^i-J tCT^"D 
^TV^C 7 3 2 fcBfc&{I^aS7 3 1 # 

&S. 7 3 2©<i^l<"<.>l'* s <£v>cifc£:, ^ 

©Wlfflit'ttSS^SS^T fciffi®£Ji5;fr;*ix&VC fc 
ffl-TS. 5 ; ^^;i/TVm^©|slW«:7'^n^TVe^fc 
Hrfe-e\ *¥»tt»7 3 2©J«F^©*¥»iiUe08J*n y 

h 7 3 3, 733 atMSr-^s m^mmm^m 

£j£S*>^tii*j-e# «D ; r— £ i:#T-£5o 

i©ci;t,fcf), ^SSti^fc^T*^-* b 

fe9m:fr£±tf£ftStt^3»*#;&S. 

SP7 3 5, 7 3 5 a©^(C|5]^^-a-TSiS^i3l^7; 

o-vb 7 3 7, 737 a£IM*TfcE]«©a&*#»&ft 

So 

[0 19 9] HI 1 0ttC-CDM©JlSHT-fe5o 
X. HI 1 1 til 6QAM©l£5Rfi6©C-CDM©3 — 

Kill !3 STI^U HI 1 2 £3 2 QAMffi3IK6©3 
— KffJ t) ST@5:Sto 0110, 1 1 1 £ 

2 5 6QAM(iiU 2, 3. 417 4 0a, 740 

b, 7 4 0 c, 7 4 0 d©4o©Jf£#tt£:J-l, 

4, 1 6, 6 4, 2 5 6^r©-fe^> hS«fO. SS4J1 
7 4 0 d© 2 5 6QAM©@^3— FV— H7 4 2 d 
K8bit©"llllllll" -efeS. c:tvS:2b 
i t fr?4o©3 - K 1 ?— K 7 4 1 a, 7 4 1b, 74 

1 c, 7 4 1 d£#§ijb, &mi, 2, 3, 4J17 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 0 d©(lf ,^M7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2dm"H°, 
"11" "11", " 1 1" £l!l!>ii-C3. $>< bT, 

2 b i t f OCt7f W&b*>, if 

;n, it7'5 L ^>*;v2, -9-^-v>^;i/3, it^-^ 
>^;i/4#T-§S. CltL5£M^^^i!l#S^^i:^ 
■5. H 1 1 H± 1 6 Q AM©ffi5gm©*ftW^^Eg 
^^b, 1112l±3 6QAM©t3iffi^t. C-C 
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Mm&n&mna (fdm> *tsm&m&mtt ctd 

M) £Mfr-£t>itZZ. £££.*), S{c-9-^^>^;i/*s 
Ji-^-M-S^V^d^^feS. C^bTC-CDM^SCt 
«fc !)Sf b^#Sfb£5££*3S-eg5. Rectangle-QAM£ 
flJl^TC-CDMSBMBbfei^ <i**«6oft<Z)KH 
^J^«i©)g©QAM*PSK, ASK, ^bT^ 
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Pew = -Lerfcf -J— 



(St-H)S \ 
f2o 



[0 2 0 2] 1t7 r ^-v>^;i/2©Pe 2 -a(± 

[0 2 0 3] 

[«5] 

2 \ 2o / 



[0 2 0 0] 0iJx.(iHUKfi©8PS-APSK©1t7 r ^-V' 10 
>*;H©cc^ — u— Mi 
[0 2 0 1] 
[*4] 

r (S2+D6 



[0204] 16-PS-APSK (PSI) <DV^ 

[0 2 0 5] 
[*6] 



[0 2 0 6] -y-y^-f >^;i/2CD^v — b— hfc£ 
[0 2 0 7] 

[IS 7'] — - ■■■ < 

Pti-n -Lcdef-SiLW 1 «fe/ (S'-s*)g\. 1 afcf (SnirtSX 
< \.2»/8 \ 2a / 8 \ 2o J 

[0 2 0 8] y-7T J r>*)V3<D^—l>—h& 
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[0 2 4 6] 0 6 6(C^tJ:5t7^7>7;i'^ 

^4VSB, 8VSBIS9*Sit5t^ 4 V S 

5**£5>:/9— 5 0 2©i£©D escramblef 
^^V — 5 0 2 cfflffgDe s c ramb 1 e#^f 
«HW5 0 2bt:J:!)j|B6u -ScLT^ £*§-&©# d 
e s c r a m b 1 e. S«f c 1 1: i ^ 5 1 

> rummox * 5 > tvi/si^ taw*-*- s^mt 

So 

[0 2 4 7] B6 7©«fc3fe#te8fc-*-SfcPSKflH*4 

«wr4«afltas5«*i:vsB«^sa8i-j-5jai±tt 

«£\ Il7>xt3 2*>fc>g/§LfcPSK{I^&3BJS 
S7 8 7»^CDfl»h«d«7 8 6fc*V*T«A**U 

A*"5K» 06 3*RWCfe»i&«7 5 3 KA:fc£*l 
5o ^STVt!fj@l©^©^-^>^;i/©ev^^g{t-^ 2D 
ft **l*fP S'K % U < Q A Mgr*tttGM0 3 5 C J; 
*)y— *?iJD lN D a *««l|;*ft> #8tg|57 8 8 £tf-LT 
^2B^>3-^4 2 2{Ci»3 N S^ft^i: UTff£ 
tb*SP7 8 0 £*)Bil)2ti2> 0 jfe±/g©7 

A*;a5 7 5 2(CA*^ni6 3-fKiB^tfc 
©£:|sm:7n-fe*T-S-S-§§7 5 3fcJ:!>ttS©^+>* 
^Sftgrtl, tfc&£*U ®^©^©^-^n> Kfi ^ 
££So 7tDi16ITVtt»cS6S7-5 3l:A9* 
H£ftS. ^^;u»j@|©^H: % i»S'JS^S7 5 7{c 30 
«fc by—PWDitD *ifim&2ixm2m@Ly : 3-y4 2 

fts©?**- d ^ t vmk^m-r im&\£im.km® 1 

8 0i!) 06 7©i?ij5££i:3£:ii-£gi7 5 

3—$T4 2 2 4. X % ^S^mLhStSSTA 

SKffifflUfef^ AMa^©fc»^3K©T^-D^ 
StSttlSlti ©*&&!§ 7 5 5 tLPF 7 5 6^©§<s[§IJg 

fet±©«t^t06 7©fl|J5K{c^-si:Arti 40 

[0 2 4 8] HJ£#lT-fct4ffi©ASK{l-s§£2o 
©401/— D>, D 2 ffl2f©§lbitOM 
fcj££fTo£. L*>U 06 8 (a) (b) ©8VSB 
is -f-©C onstellatio n0tC^-T, 8fit©A 
SK{f^^»3 8 1 eve 1 - V S B^ffll,^ ifD lv 
D 2 , D 3 ©3fO# 1 b i tffl^lf 3 b i t / s ymb 
olffl^fifiMlr^ttfT-ll, o 06 8 (a) £ 
^■T J: -5 i T 1 b i t §©??^©ott;£ £6^1-3 50 
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D 3 «^-©«^{i«^7 2 1 a£ 7 2 1 b, 7 
22a£7 2 2 b, 7 23 a £ 7 2 3 b , 7 2 4 a £ 7 
2 4b©2f^D lbitT&So &C&©lbit 
©WMbftKWf 5t, D ,©«*£«£*£# 7 2 1 
h 7 2 2, (I^P7 2 3t7 2 4CD2<it©l bit 
DaOr-^liAgW? 2 5 i: 7 2 6©2 
iClbiti:^ So .r©t§-£\ 05 7©4o©{g-f- 
^7 2 1, 722, 723, 7 2 4S#2<r©gf j^7 
21a£721b, 7 2 2at722b, 7 2 3 a t 7 
10 2 3 b, 7 2 4 ah7 2 4bt^U #^;U-7*©W 

©s§gf ci t t «t t> 3 mvmmmiD&m&m # 

°JiEi:&S. miKii©«fc-5£L = Lof;:-rs::i:&T-£~ 

& o 

[0 2 4 9] ^ ©3i©#figig^xA^t 3« 
?©r^MDTV ©R*& j£ *ff dC<h liHSfgfiriJ 3 
i: MJ£CT 4 f Sftffi L * © T-IW£©p l v ^H§fci:#iBg ^" 

o 

Mxk~*fto Z £ iz'i S&SC^TH^i. 8 V S B J± 

20 fcmmwmw&^Km.- mbG/wmtztt-rz^— v 

— Ktt4"VSB J: t)Sv%. L#LiiiiiiK©HDT VJfcjg 

[0251] CCf4VSBi:8VSBi:16VSB© 
^to^TitfgtLfctf^awS,, NTSCWAL© 

««a»»*fflv^TJiii±scas*fTd»^, ii3 6Cf,t 

ti-piCNTS C®tB^6MHz®?fHJtfMIB#s&!>tt5 
MHzO^Kflg&ejB^ttWaFftS. 4VSB©« 
30 -g\ iS^ISWffl^(±4bi t/HzTfcSfc«) s US 
5MH zx4=20Mbp s (Dr— ^e^a*s$, 

t:*-> Tf^^sp T yip^.©^^^ <: ^ t, 

1 5Mbp s~ 1 8Mbp Si05T*$>S. ziotzlsb. 4 
-VS'BT-tt^-^gSt&IStf&^feto, 016 9© 
ifc^0{c^-r«t d tc^ 5 8TiE«F-9©fc«>CD7ESflEfe h D 
TV©JHff£i&fi©l 0 ~2 0%LiPtai5:K 

[0 25 2]*c8-vs B©t§-£, mwimmshmz 

6 b it/HZffeSt«)5MH zx6 = 30Mbps 

0 *§■©<£££& 1 5~ 1 8MH z-Mt-^S^ 8VSB 
&mXj£(Dm-&, 0169(c^-TJ:a{3HDT VM "9© 

mmmmmcD 5 0 %ti±©t»^fi 5 itie©?^ £/i 

•V^•5^i:tfT*^ So ^^T/lsJD^— ^b— FOHDT 
VrVfJum^* 6 MH z ©W*tJte±fi([3i1-S ^-5 
*f*©4>fcT?fc)U 8VSB©^*J«tf)AgS©^»)|TIE 
^SrW-iDT-^Sfeto, 01 6 \CD^ — \y-Yti-y 
8 0 5i:8 0 6£^-«fc-5fc, eit^©(S] tc/N<|t" 
?*LT, |JIE©C od e Gain^S<LfeT 

C M - 8 V S B ©7j #31 7 -UIE&© ^ — b — |, ^ 
) ^— ITIE©Code Gain©ftmvSBJ:!)(S< 
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tfc-oT. High coda gainfi7- 
W^teZtltz 8 VSB©^4 VSBiDs TVi±I 

m c # s -9-— tf * xij 7im& z t i > o ttomv & % . 

5f*t:8VSB©*^Mt)IIIEifi]SSOif^f-<tt)> §<1 
^©@gS* s it)^ii-'feS^* s fe5o bfrbVSB • 

AMS^SC^Jt^T, 7C^Sfg^©Equal i ze 
rClHlg&JlM***^^;*^. 3©fe»m»)ITiElllK5: 
SlADbTfe. ^©SiiSSilllfcfc 8 VSBja©5tf3 2 
QAM^SSlCit^T^^fc^&^o KoT> 8VSB 10 

ism^ ^ * ;u h d t v &mm&nm.-t % » 

[0 2 5 3] fefc, J|#l$&S* !9tTIE?f5$©0!lt: bT 

«u »©nsfi^j 5 mxmmt z 184 ^jus^i 6 © 

§131, 0137, 0156, 0157 ©ilgif «S© 
70 9^1©ECC7 44ai:Trellis Enc 
oder7 44bgW\ 06 1 b& 4 V S B, 

8VSB, 1 6 VSB©VSB©^gg7 4 9 <£fflC>T 

VSB(0»7 6 0£fl§Vvr:4VSB£b<l£8VS 20 
Bfel<ai6VSBff*>e 1 4, 8. 16ffi©lev 
el s 1 i c e r 7 5 7 !)f i'!S';i/f-?§Bt 

u iBiu<^©^ffi0 i 'j5^-c*siB^-r?.0 8 4, mmme 

©01 31, 0137, 0156. 0157 ©Trel 
lis D e c o d e r 7 5 9 b tEC C Decod 
er759at:J;t), Mt)ITIESLfc^ Bfc^ri-* 
4 0 2©BMM*fi»KlJ:»K f^MDTVIB^ff 

£u ai^-rso 

[0254] ECC Encoder744 al3JU6#l 
6tiW5il 6 0 (a) , (b) fcm1-«t-5t, R 30 
eed solomon Encoder744 jhl 
nterleaver744k£ffll\ ECC Dec 
oder759 aCliDeInterleaver75 
9ktReed solomon Decoder75 
9 j fcJB^fc. HU©IUS^-r-K!>^fc<t^tl I nterl 
e a ve£* i W-Scr£:£«fc tK ^—Xbx-^-tz&<tt. 

[0 2 5 5] 01 2 8 (a) (b) (c) (d) (e) 
(f ) CmtT rellis encoderfflt 

0??»l:Cod e G a i n£±tf Sir fc# 40 
T-t, ^=7— U-b&T&Zo 8VSB©i^I172 
CSt«t9tRatio2/3fflTrellis en 
coder744b, decoder759 b#i8fflT- 

[0256] mmmx-iit. ^mmm^^^jvrvm 
^*fcm-rz>mzm^xw.w\stzo f§ii®8^ mm 

&V>. HS£0d5©lgg{C^fe«fc^fc:4 VSB-^8 VS 
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© T VfiSISff v\ 0 1 3 7 £0 1 5 7 tzmir «t -5 £u 
«J|lfc»Sfc-rS£i:fc<fc!K @B©1B*JftTV©««. 
i'XfA^itS. ^bT, ^bfcSPfT-8 VSB 

[0 2 5 7] £Ts W±4VSBi:8VSBKoV^l 
BJ3bfc#, 015 9 (a) ~ (d) ffcfcl 6 VSBi:3 
2VSBto^tpW5. 11 5 9 (a) ttl6VS 
B©Constellati onSit, 015 9 

(b) ti2o©gf^O^-r7 2 2 a~7 2 2hK 
^-7"ftU 8o©{s^>£i:*&-r£fcC<fc!K 8 V 
S B i: UT»*Sfcto2«©»JIS!©*ttea#ISS-r 
•So CCl^Time Division Malti 
plexT% IB^8«JC8VSBe^*a-3Tt.»JiSe 

m&mM-?%~ fib, ^©^Tftt*^— ^u— h*« 

2/3tc*S<, 015 7 (c) Ii^e.{c4-r>©y;i/— 7* 
7 2 3a~7 2 3 d i: U 4 V S B h bT&d fc#>2 £ 
iC lJlPgS^tt^.2.0 £©*§£■*>, Time Divi 
si on Maltiplexff|*e()K:4VSB«t 

[ 0 2 5 8] C©;£5S;C<fc!K 16VSB©C/NtfI 
<S:oW8VSB 1 *)b<li4VSB©f-^#I4 
■C*4i:^-5FiJiSea/^»1-S. ££015 9 

(d) ©ioC 1 6 VSB©{i^j£& 2 fgJC-f 
it)> 3 2 VSB#gj£T-£2>. ^*1 6 VSBfflgl 
§:ffi^:bfcV^^ CO^sStCfctK s»ttft«*a* t 
f,5bit/s ymb o 1 ©^— £>fl£ 

[0 2 5 9] ^nSTl^fcClfc&tiiftSi:, 016 

l©VSBSH8«©:7ny*HC5*fSe*i:iai 6 2 
©V SB^fl«S©^o * *0C^-T£<lSI©«fiK£:fe 

£ o 

[0 2 6 0] iC4-VSBJ:8-VSBt«v^R?B 
bfetf, 015 9(a) (b) (c) ©£?& 1 6 VS 

B&m^x&m-f&zt&X'gz. i6vsB©i^a 

*±S(2l*fT-5«-&6MHz©^t?, 4 0Mbps© 
fcmmm&ttiZo IfrLHDTVry^/l'Eiif© 
x-^V-htt, MPEG*&fefc/B^fe*§-&l 5~1 8 

Mbpst^feS), mm® m<D&&w*g 

So 0.1 6 9 <fc-5 £R e dundancy : Ri 6 
= 100%tl±h&t), lft>^Wr->^MDT 

{c^?.«{fr*. 8vsBC»i/t»*4"j>ft^. ^ebx 

2^+>^.;i/©HDTV©flLtK2l&-rSiC(±l 6 V S 
BT?&Si:Jt*KB:4 V SB i:[albT- 1 ObSJKb^h 

It-tr^'JrtfSIK&S. »ii£©«t-5fc4-V 
SBTttR e d und anc y : R 4 = 1 0~2 0 %X' 
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fcft&V*. HI 6 9*»6W&*J5tJ;-5S:, 8-VSB© 
Redundancy : R 8 = 5 0 YoX-Jtfttii^ — fj 
lEW-WbtfTg*. ^7-fTIE©|5iE§M** J $(Si:-^& 

<ae>rt=-9— e^»jT36«fcns. t^-c^^m 

DTVt±KU 6 ~ 8 MH z ©«f«W|RTff -5*W© 
*>tTtts HI 6 '9*»£>ra&a»&«fc-5fc^ 8Level 
-VSB#**»*#*.&«feVSB£||#SeTifcS 

[0 2 6 1] ^T*9S^J3T-ttH3 0©<td^l®^> 
3-^4 0 1^1/^, 03O©7D 5 'i!7|tt 1 0 
6 9©£-5C«$tfc*.*;i*:;fts-?3S. f*)§i±:£ < |§) b 

^40 ltt-y-rnv ;j/^^©et^©^fltiiK4 o 

4, 404aS2-?t,o„ dft£> £#lSia5 7 9 4 
H7 0©7>(SigB©:7D >j> ^0(r^t- o <fc-5(clo© 

«*IIH»fcfi**i$4MM-e 2 iatit «fc *) ®g§£ffi 
«T?S*. dftfcBMr*-*^ Sll1M*;i/T-fcfcA£g|5 
' -4-0-3 *^ ©H D T V^M-H D T V©^M^t± 
B#H«|flE$8IIB&7 9 5 l$Hftt&ffiiS£ftT#tt 
i8404CJ;!), H„V„-H, H„Vx.-H, H,.V„- 

h, h l v l + i©4o©^tc^-{te.ns. c©*i§r, 

^^7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 ci±l© 
tegCfe*?, ffSSgB4 0 5fC, H„V H -H, h„v,.- 
H, H L V„-H©3T3©{l^££ij;*j-rs. bfrb, H L 
V L -H©{f-Sfli;w >>?-7 6 5 c©tB;*jl*>£>l$|B$ft 
^g®SS7 9 5 ©A* 2 ^A£ b, m 2 +M * 5 
"Sfcfr«d^©2gl$IHIfc#«5|B4 0 4 tcat&Ji&MXL 
S£;HH„V„, H„V L> H L V„, H t VLffl4oojii»t 

5, 765 a, 765 b, 7 6 5 c tttH* 2 ©&gfc^ 

4o©««-ttffili»4 0 5Agt,tl5. d© 
£3t;!*:£fl97 0©«^h»)^#J«tai-r§cit:Jc:j: 

[0 2 6 2] fcfcC©±-5*3«©re»S©IBfce»£ 
#di:SflWi«fc:H:SQB0|3©ia-3 3©^D«y^iaTtt 

tt«-5*»©©HWijat©-&jtfi»5 6.6#2o$sn; 

[0 2 6 3] cnttH7 2©«ta&«tJ«*i:4 4:ia7 0 

©^•ei[Hiss©s^ti5i«t lt 1 m^mmr-mm.-? § 

Zo M7 5^©^^, 7 6 5 a, 

7 6 5b, 7 6 5 c, 7 6 5d£«fct>, *r> *>f $ > 
yi(3i50T, ^-fyf 7 6 5, 7 6 5 a, 7 65 b, 
7 6 5 c©A*;#l C«J T&t, 
5 2 2, SB 2 4^ft« 5 2 2 a, &3tt£SB5 2 2b, i 
4Mg65 2 2cfrt,#^H L V L , H L V„, H„V,_, H 
HV„fflgfi!, y?-*rt'bT-&/a«5 5 6 (DM fair 
SA:*jSB£A*;£;Jx, i§riS»Bl;*ftT looBJiffi: 
£©8Mfefi^tt*-f ^7 6 5 dfcas&ftm:&l 
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«t US^^-f 7 65 c©A*2tciie,tii>„ 

c©«wt«9ttt»fc*.^ Mmmmmms^ £ #§3 b ^ 

H L Vi.-HjEig#©<s^t?&£ 0 &©*^ 5. >9"2 
T, 7 6 5 v 765a, 765b, 765c 

A*2C^J#t.i, 0 C-5bT, ^SttHHVH-H, H H 
V L -H, H 1 _V H -H^bTH 1 .V I _-H{f^#i§r/?£g§5 

5 6 fcij|f>jx, ^jsgsaa^nT i o©^M-§-* s »?>tt 

£. i©8Mfc®*tt^-f y^7 6 5 d©ttMj 2 <fc t) tBA 
SU5 5 4 *i£ 0 
10 [0 26 4] ^©i^tbT, 3Jf©pg/f^;ffiji&§{S 
■j-*»6^tWIfflC £ *) 2-ir©^jg£g$ 1 -irCgiJMt" 

[0 2 6 5] $T,d©*SCH:,*-r^-f ^ >y lfc^jVN 
TH„V„, H„V L) H L V„, H t V t «9*A**#, H 
LV L -H<sf^M?^5. ^©3L ^1'^>^ltS<J 
<Dmmt"( 5>^2t*»,%T, H„V„-H, HhV,.- 
H, H L V„-Hi:±ie©HuV L -H{S^£A:2j£-t»-, ft 

20 5, 

[0 2 6 6] feb, fcfcfefc, A* bfcfi^©±IBm^- 
©*^ $ >^©«^* s ?t-DT^fe»)«ffibTV'.^^a: 
^^e<jt:^gi-rSfetf)Xi' ^^7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 cfc^€'J *mVWm b, B$lffltt£iS«-r 

set #ee* t & 5 „ b*» bam *s©ani@^&E 7 3 

t35©t4C t £ j: ?) , SM«S«lfcl^rattilHi|5igSAJ>p 

30 [0 2 6 7] 173 ©B#fBEBE©D 1 tt^e®^©^ 
15 1 — ^JUD 1 $:^b, ^-1" 5 >^1©^c13(cD^^ 

>*;i/7?HtVi., -HlVb, h„v,., H H y H m^&m *) , 

^-f $ >^20»CD 2^^>*;i/T?Hi.V„-H, H 
H V L -H, H„V„-H&i3!5«£-©e^©B£|iBEg&3f; 

ss^i:t«tti, se^©ai3>rf— mmmmtiztim 
[0268] «s:s««©ffftaj©RAJ^v> 0 cne.© 

m^MT^mtz^xm^o 17 4(b)ttaS©(g 
40 W-^8 10, 810a, 8 10b, 8 10c©Bf 
F^iBgH^^-t„ C:©I21{C^5V^T, y^—^<DfSiZ&i^— 
^8 11, 8 10a, 8 11b, 8 1 1 c^itff-TSo 

d^tc^eSo -?&t, mi 4 (a )©7d vtm^Tji-fgi 
2B^>r3-^4 2 2{i^-^?iJD 14^1A*g|5 5 
2 li:7^^f 8 1 2*.*OT»!*i:#fiS5 0 3CA 
ffSAtt, 7 1 — * 8 1 OOA^T&fcfcgiJ^-^ 
8 1 lCISmtffcfaftJaas&ff^ 7=-^ 8 1 0©5!lS 
1^7^, ife©^-^8 1 0 BiitXti-tZZhVztzZ,. z 

50 M-sittiD, ^-^©^ t wmxD^mT-m-frm 
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T* 1 OCD{$Sg& 5 0 3*#:m?2>Z£tfir'g2>o «l 

[0 2 6 9] 17 5{iHDTV5s!M-r£*§-£-©B#fgE 

Cj«4H:*Bi!i-r*H,.VJS9fcH..Vi. (1) £-?%t, 
itlfcD 1 7— S> 8 2 1 ©t£gtCB$RS 

SHuV„, H„Vi., H„V H {i^-fc£D 2m j %V>7 : — * 8 2 
la, 821b, 821 cCDtfceCEHfSo 
l^-V^^^ffl^T©^— ^©F^^tiSiJOTV#ffi©tt 10 

fgT-fcSSiJ^— * 8 2 2 , 822a, 822b, 822 

#5. c©^S;{i{fftt§©5!lS* s 3iv^^rC3SfflT-& 

[0 27 0] 07 60t?CD lM^t, 

8 2 1, 8 2 1 a, 82 1b, 8 2 1 c^Sitttii 
f(DM^f^il%. 31^©4PSK4>4 ASK©«fc? 

S. 20 
[0 2 7 1] 0 7 7«u 0i*.ttNTSCi:HDTVi:J« 
IMMEHDTVfclXBU (SfiltlNTSCilNTSC 
fcHDTV©«fc5&3B©lft&£ i 8PI$J£ 2Jf©PgJH5 

0ft^i"o 0J;lt£, fi«¥t«NTSCi:NTSCiHD 
TV©3a©H*^ftS!{3|-rS«-&D lff^C N 
T S CM^ffi^t-SHiAMI-Sf*^-* 8 2 1 Hffig 
£*XTV^o X- NTSC©^Si^fe5HLV„, H 
„Vl, HhVh©*^©^^^— * 8 2 1a, 821 
b, 82 1 cfflfilCEl^tlT^S. HDTVC^iSt 30 
{g^T-&3Hi.V„-H, H„V L -H, H„V„-H{1^1± 
f-^8 2 3, 8 2 3 a, 8 2 3 b KlKB^JxTV^. 
[0 2 7 2] ;;ftt, 015 6^01 7 0©7*n>y^ 

ng«Kb(c j: 5 mmm^m&m^ 4vsb j ?>8vsb j ?' 

1 6 VSBti&JOLTV^. *«:WiC{iH 1 .D L {iD x6 

;KiHiS£^J 2 T-iE^fc J: d C D > J: ^rti 
t:0iEte^;©iSv^DfIiE*3;ft^LTV%S. D,., 

n^k.<D^ — V— htt&^fc®, flfe©^-* 8 2 1 

a, 82 1b, 8 2 1 c <fc £ C/N{i©f£^{*fc:;f3^ 
TfeS*T-ti>. d©fc»7'>T L ^iP^MV>^ J ?>gi!j 

nt s c t vcsjat't $a*s4ti> - # 5. m. 

Di(g^©cf'©D 1 - 1 5 : --^>^;HCfei)7 : -^ 821l± 
D,^^ y^MZ&zmcDT—* 8 2 1a, 821 

b, 821ci5 g{li#«C3£<, n»wb*n-c*t) 
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[0 2 7 3] DalfoaiCtttlWCD.I^ 

«t t>^c/N{B£<&g£:-t?>o tots «fr%^©c 

*ti£V>Sfi^#fHdlD^-CHi.V„, H„V L , H„V„# 

©l«^§M^T-&Hi.V,jC;bDX.TH,_VH-H, H„V L 
— H, H H V H -H4,||^*ns&»HDTVe^*»||^ 
bT3o©|%Jl©;Ki£AST-SSo -©SsS 

9 0©SWStt*««Blt^-r J:-5 t 2Jf A>£ 3Jf CffiA 

[0274] CCfi7 8ti@7 7 ©B#F^ffi §©*§-&© 
^318^3 — y©/D y^BftjjVr. **l$£fc):07 
2©^D >>^0A>£D 3{f^©Sg3A:*>£e5 5 1 £#V> 
fc#tf&£07 4 (a) ©^D^^0©SJ^ft*a^-fc*J^ 

[0 2 7 5] mW*.W%-t&h#4 ^ Is 7 1 fc^TA 
±»gB5 2 1 <fc DD lRf#,WJ»5 3 0i^D2gf 
tfA^JSftS. H L V„^©#j&#ttB^lft£#8l£ftT 
t>3 feted *lf><±;W y^8 1 2tJ:!?ff^a5 5 0 31Z 

C©J«P£0 7 7©B#HEg 
ESrfflV^TUJB^-rs. ^■T^15 : -^>^.;i/©H L Vi.© 

mmm^&ws&z 0 3ia*)> w^Rsosafit*. 

S§ 15=-^>*,H/©H,.V„, HhVu, H H V„iWS«lS? 
ft % X-Y y^8 1 2 a^lt, -&BE1I5 5 6 ©m^© 

xtimzxti^^ Gwumzti, *rHi.v L -He* 

ifi-&m.$nz>» £©©*«:* -f 6 5 a©UWjlA> 

>yf 7 6 5©A*2CA*^ ^5 5 6® 

[0 2 7 6] &fc:*-f 5 >y2£i5V^T, I7 70HFI 
ESStz:^-r«t-5t:D 2fg^©H L V„-H, H„V L - 
H, H„V„-Hfi^*5A^J$ti{^gP5 0 3 

s»f8 1 2 a£cfrLT:&«^* s -&J&§15 5 6 
©m«©A*CA*?tU -&^a^tlHDTV(s^* s 
tB^ftSo iCHDTVi^-fyf 7 6 5 a©tU 
2) 2 .fc t> tiJ^SB 5 2 1 ft^bTHDTVft^-*sai±i^tl 
So _hiE©<fc-5Cia7 7©l$BESt 1 t 5«et5-fc 

V^^ItffeS. ft*Ss' B7 7tt«HfflEBiaT?ttD 1 , 
D 2fg^©2o©©Piftffl^t* s s mJ5!i©D 3{l^$:ffl 
V^i:, ^^iSHDTV^iDx.4o©p§ji©TV»^ 
AST- g So 

[0 2 7 7] 07 9ttD 1 , D 2, D 3©3S©^lSPg 

^©M^fi^setjcit <t -5 tsi bTfe s. 
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X> B8 0ttia7 8©7ns>*BTBMI§L&gfi*|fc* 
3Xt>&5 2 1 a^iD^fcge^T-a&So 07 9©B$5g 

[0 2 7 8] 17 7©ffiEBa 17 807 

X, 18 1 ©BrffSESOSCDek otD im^±x<Dm^ 
SWfW^»-*"*ii:*»tSS. ::©*§-£, r-^ 8 2 1 
fcS'J^-^ 8 2 2© 2 0©^— ^fcfc^— ^ 8 2 1a, 8 
12 b, 8 2 1 ciClt^Ti^-fljEtg^fci^Tifc 
So ZfDfcSb, ffe©^— ^ttb^TP^J!A s S<55:oTV* 
So miKliCDi-S^SKjtii— ilT-$>SA s iiSB<3tH:2 

— * ©P^gy©^^ 2 ©Sd^— * #JSA£«a 

tK H7 9©^FraiagEi:iB]u^*s»t>ns. 
-^[«o»2=7-90--ia 8-i ^^niiiffii^v - mmttitemm- 

t&^Ti^SA^ ^—£8 2 1, Mr— * 8 2 2©feji 
3StfcS. 

[0 2 8 0] 08 2tiU 08 lO«Ii©J;?^ 
t-#P}D l«^*fc€»r*»£©l!fc5 i =i-4''4 
2 3©7"n>y^iaT% 08 0©7"D ^^Elt^lj^ 
.fc 9 1M18 0 

[0 28 1] tJ,±©iot, 08 l©B#RSiBg0©«k-5 
>feii{gfs9$:j2ie-rst08 2©7d y ^0©«fc-5£# 
ftSB 5 0 3 5 5 6 ©?&& A-rtJicilMT- t S i: v> a 
X, 4o©^* s B$P^{c^-8l^tt'rA^ 
1^fi£§§5 5 60S t»03 2©Hi^J5£gB5 
4 8©rtg|5©IiIlgrD^^.5A^-ri,H^J5e-9-i3^bT 
S^SiCit), ^<0#©70>y^£B$#IiJ-C-ftfflb 

[0 28 2] W±©=ta t bTffi^J5:«fi£T-SfIM#« 
J^t^lik^^aWS. &*>\ ^S^J5T-tts AS 
K^H£ffl^T§8Kt£lJB,l§L;'c#, 5 T-^BJ§ Lfe 

^<<D^m±mmmi , 2, st-UoBjufePSK^QA 

[0 283JX, -tl*T*©HJS^J(iFSK^i|(C^M 
X.S0 ^^.tf, 08 3©<fco£f 1 , f 2, f 3, f 4 
<D^m<DF SKmm^ffom-^, IQ£#I5©05 8©{g 

[0 2 8 4] 08 3t;fcV>T/I|«^f 1, f 2©3«» 
S¥8 4 1^Dl=0i:^b. Jl&f&f 3, f4©/ie« 
t&3$84 25D1= 1 tfitS. ^£bT\ fl, f 3 
£D2=0, f 2, f 4&D2= 1 Sfc^ 
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-r«t^{C^ Dl, D2©#lbit> !t2bit©pgJfM 
fe2§#qli£i:&£. {ajxfcf, C/N©i«V^£ri£t =t 
3£:fcV^ D1=0, D2=l#i|£T-§s t = t 4£ 
:fc^TDl = 1 , D2=0#H£-?§£o ftCC/Ntffi 
Ml§-£-fctt = t 3 ££^-^1= 0©,fr#, t = t 4 (3 
:fcl^TD= l©^#«£T-§So C-5bTFSK©Pi« 

se^^T-ss. in«i3, 4, 5x-m.BMi,rzw&m^ 
<DV%mm<z>&L&iz r© f s K(Dmmm<D$>iMBmjD&* 

10 [0 2 8 5] X> 08 4©«ko^, >>^0{z^-r?K 
S,fB^fl^S{C*^B^©|QS^J 5 tv S CI T- § 
So *Mi«l5ttASKCD&»«ft|B»B^T**. 
[0 2 8 6} 08 4&m&mm (Recoder) /m 
mWi (Transmitter) tW^M (Play 
e r) (Receiver) ©7d -y &m%7n 

-r. 

[0 2 8 7] 0 8 4©^D<^>ia{C43^T, 5£<s*£ 1, 

m i ©jHM0ss 5 a zmmmwM5Limm^T> y 8 5 

20 7 a SMttU 3©§fi[|]g& 2 4a *SS^S 

£«*r>78 5 7 bfc:*S**.S£i;c.fc»> % ^<li 
b«J5K£ *^T- tteaSSEBfc^V \ X fc£ A s k 
!^TVSB-ASKt-$,5feK), VSB-ASKfl^ 

[0 2 8 8] 08 4©SM££gfctjll-rSi;, HDTVIf 
fctVideo encoder40U-Ei?tlfct2 
o©^— ^{z^-tte>*ts m ir— PfiME CCct>n— 
^7 4 3 &X-m!)W^<bi!tu ^2^-^?iJ{iECC7 

4 4atMt)m$hm Trellis Enc 
30 oder7 44bi:j;!), M/U^ffb^nt, VS 

B-ASK©Mo d u 1 a t o r 7 4 9 CA5. Rec 
oderOl^UOffset Generator8 

5 6 tzi & % O ffs'e t{3^*iDx.fe±T-l3^[Hll^8 
SSfl.fctu ffi.%r-78 5 5±{Cf3^^ttSo -fe^ 
g©Tr a nsmitterl Oi^liOf f s e t 
Generator856 t:<t K> D C^7-fe y FBff» 
ASKifCii^ttUp converter5a 

40 © 4 V S B , 8VSB, 1 6 V S B©V S B — A S K{ff 
^i±T>^j~3 2blz£*)§:m2ti§:m®&2 4a^g 
T\ «Pi^8 5 2 alCA^^ns. 

[0 2 8 9] s3ssg-eiB@sn&g3©m-^iiB 

4^9K8 5 4 afW^^ttTB4E]S§8 5 8 %mx® 

b<«^§i8 5 2 b^asfens. 

[0 2 9 0] «IS^8 5 2 b'v.A^ftfcfs-'ffcfcmmgg 
8 5 2 b©7^;i/^ 8 5 8 a^It, mii6©VSB#© 
ASK|IWI8 5 2 bCi!), «^(t^© 
Ilf-^5iJiiECCf3-y7 5 8 a!:,t0, 
50 UiE$n, f 2f-^mTrellisT3-y75 



(30) 

57 

9bi:ECC^=i— VI 5 9 a£<fc t) fTIE£*l 
So -t LT K^^n— ^4 0 2 £«fc D , ttffee^fcft 
S£tvHDTV, TV{i-!§fcb<ttSDTV©(f-SJ#tB 

[0291] Trelli siWbS©iI*lC £ >) UK 

©*g-&, 3<g«l4 3 CDF ilter858 att, 013 
4 £ jfvT «fc o & 7^ D ^ T Vil^CD ;< >f > * * >J T^tt 
t ^E-t 'J T^f ^+ 1 'J 74»it5 i ^ & 7 ^( 10 
<US©Filter7 6 0a»5C 

teI6 5i:Stia!:, ^7— U- h«»»7 8 2 tc<fc 
tK 7tP^TV©!lStlci!), {f-s§#£<bbfe*§£r© 
^ 7tn^TV7-f^7 6 0 a^ONU tfim&tt 
OFFtS^i:Ci5, F i 1 t e r iCiSfl^ 

[0 29 2] 08 4©«1§rtgl^-*?<Ji:!g2:r 20 

— *m<n%, %&2y : — &&]<D^1£^7 — I/— hifi'Jtfe 

iofi:lS%High priority (HP)«i 

[0293] ££0137. 0172 fcjsVT id C 8 V 
SB^l 6 VSB©ejl^e{C*V>Ts ^F^fJ^tlfc 

KCCfn- ^— ©^»3fTiE©3— Fy-f 
^>*;i/T-S;tx H i ghPri ority (HP) t* 
$8£<l©3 — K^-r >©i§v ">#©+>- 7-? -v>*;W:i£ 
So HP«*©:c5-l'-rttfi<&4fc»fiaaSi&fc43 
^T^SSSy^XtfMUIf^ftbLowPri 
o r i t ytffR (LP) «*#«t$hTt, HPtS^ 
©^— ^fcfc&J&Sft&^fcv^^mtf^ftSo HPtt 
38 i: bT StiM©7= • x ^ -5- > :/;i/flWW>Hffe:7 , u y V # 

S. *fe«BHft^ny^©*«8«j*:»«l*«l»±**i.S& 
»SMe^#£fb bT ^flaOiBK^b -T tt~C« 

[0 29 4] (IQKH6) »6©£Jfi«fcJ:»>#»B© 

s. 3iM0g5T-ii#ffifcj£©ASKe3§;£5$c#^£ 

@jgbfci§1§r£^b;fe#, |5}bJlST-0 1 7 3©7"D y 
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^gjc^^w^jiciffl-rscifc^-e&So ASK©ffe, 

PSK, FCK, QAM£##gI!B©C-CDM7j^fcji 

ffl-rsci tt £ *>mmM%&v#mmm(D&m<?>m.%M& 

[0 2 9 5] Jf, 1 6 QAM-^3 2 QAM©^M§3^ 
S^««fc*»ra© C - CDM^Iffl b&tS&JB^ 
TBJBftJ^iir^iibl-iJ&ttSKW-r*. 08 4{±* 
fflEtt 5 T* 3-fi© V S B m 9 A S K £ ffl O fcfi^ • 
B£oV>TB&IEbfc#, £©08 4©ASK£QAMfC 
^^.-C4)PI^**sfft>nS. 08 4 s 017 3T-ttQ 

M^C-CDM^lftbfe*»&SRQAMi:^. * 
330 1 3 7 til 5 4T-(£s #fP.8£e>SS-'*7 1 AKiS 

[0296] 084, 0173 *Wi.W-t2>t, 

m^mms 5 1 A*ufcHDTv^©^fs^iii 

tx>3-^4 0 l©SglBH^>=»— ^4 0 1 afcMI 
21§x>3-y4 0 1 bCi!»lt«fiti:fi«B*C 
#*bffi»U A£^7 4 2©3>©Sgl^-*?'JA;tj35 
7 4 3(CH L V L fiK^©fi^«f-e*t:^2 7 ; -<5'^J 
A7JSB7 4 4CH„V„ J&^*^itt««MM&^*A 
;*>U ^1^8 5 2©^©^gP7 4 9 £A?rf6. 
fir- P&iXtiSn 4 3-C-B:, IIIE3— r-*#E 

CCgC7 3 aCfcV-iTiS^e^-tWiD^^S. — ^ 
2^— ^?iJA*a57 4 4 IZXIjZtlfcm 2f- ^J"Jtt 1 
6SRQAM, 36SRQAM, 64SRQAM©! 

2bit, 3bit, 4bit, CfeSo '©ff^ 
&ECC7 4 4aCi>3M»?1f^b^nfc«TrellisJi 
>n— ^957 4 4b(C«t») 1 6 SRQAM, 32SRQ 
AM. 6 4 SRQAM©*§£\ 012 8 (a) (b) 

(c) {CTjvrrrellis Encoder7 4 4 b Iz «t D , 1 
/2, 2/3, 3/4©ib*©Trellis^Yb$nSo 
0>J^« 6 4 S R QAM©i&, % 1 5 s "— ^ JUtt 2 b i t 
T*Sg 2^-^08: 4 b i t i:*t?». d©fc»012 8 

(c) Cjjvr«k-5&TrellisBncoder7 4 4 bSfflK 3 
b i tf-^^4b i t hbfcRatio 3/4 ©Trellis E 
ncode£f?-5o 4 A S K\ 8ASK, 16ASKCD1 
^#3ffiT-l/2, 2/3, 3/4© h U »;^^>rj— 

H«)*:l3»S£fct> b < {ife3S*©t»«eiiSfiiix. 
S. HffififJ5T-^Ufc8 VSB©ei2l^X^A©« 

3b i t/symbo lT-fcSfcfes 012 8 
(b) (e) iZTnf Ra t i o 2/3©Trellis Encode 
r7 4 4 g, Trellis Decoder7 4 4 q5r^fflT*§, ±fc 
07D-y^iail 7 lWidtl'EcSo iiU Trellis 
Encodettll^tf^Cc^Sfcto, HSE«?!l 6 ©0 8 4©^ 
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^?iJ<£Trellis^^b-r^.^i:t«t »K W^.tf7Mbp s©>7W KNT S C©T V{g^#tti;fc;S 

afc#£il?>c, ^ It 1 — *?U©Tr e 1 1 i s??^b@E& tv-S. 

SWT t>. £<£©ls]^#.fc»)i>'>:7Vi/£& [0 2 9 9] l 4©^d v^iatc^fi-St^ 

£i:U-5#j£l#;g>&o ^©Krfft£gtE6fi09 5©BI6 4© 25=— ^JUffi**BS7 5 9 ^l=r— 9m*Jj97 4 4 £ 

§13157 4 9 T?£»3ftfc«*Htt3»?l£llJ»8 5 3 ©*fc£«m-S3S&Q P S K^©^Hg§£t>o<B£ y 

VM, ;W7^«*S8 5 6tc«fct> AC;^7^SW8 10 hi/- hYJ!®BflH!£!iK8 5 1 fc— o«D«flJBJii: 

rf]§§8 5 7 atC^'JJfrtiSiT^^l'Nf H 8 5 4fC<t LT§S5gT-#£o -r©^Bfctfg 1 t>m<Dfr<Dmmm 

^— :/8 5 5±icg3H£ti£o £#frx.£«, o£ £ KNT S C^b— K©Si^ff^- 

[0 2 9 7) §3&e^O 7*--?yhttH113 ©gBft £I3iiW£T- & 5 . ±x!>© H D T V«^*?©iS K y H/ 

*»o«|*.ttl 6 SRQ AM©±{g^8 5 9 iCt»$R#§3® r-78 5 5*COfiKs» b V- h«ffl©lt*U8*ff£ 

^ftSfchfcfC, f «,©2fl5©2 f „©««Rfct,OAW ^5*— **J©D 1®9©*j&s# 

n» hf»«*8 5 9 a#@B3CIB»£ftS. «**f 9YI'NTSCfllt#lB*Sii, S^t*-**! 

iniT^8B«Sn*fc«&IB«*©S*«4l>a<&4. H tf*T-78 5.5^si bfeS^, -^©Ifi 

1 1 3 3 ji© d % 2 ji©i&ji£i©£tiMaft# a? n 20 mjimmomtmsMs^&a- 1> ivtt, 

X^Ztztb, fiWIS-crilHidtTh-l-i, th- tt#^St)f££STtt74 >NTSCTV«¥#W 

2©2^##£-r3„ BHI40C/Nl/'^Ci9f £T-&3. o* 5 2Jf©PgJI©*g-&#S&;& C/Nfit£fc 

^8 5 9£££>2Ji£T#fI^-8 5 9 C&£D ,©^#13 of- rfcUfcaSBSB^— * h& 4>o«ffi©m 

&W££;h,3. T- 4 o©ffi^fc-a-©^5g|f£AS||^-t-5 i: 

[0 2 9 8] ±«*§fCl 6SRQAM4fflV^®^ ft &»*)6«*S. £©»** HD T Vi»ffl*j&£Jt^TNT 

^EBttiai 0©,koC45, X36SRQAM&ffl S CI?/B«ttigb<fgi|ife*SfiKfc&.5 e HflcfltjCttfl!*. 

V>fe±§-&, 01 0 0©«fc-?fc:&5o 4 ASK, 8ASK fcf E D T V©^ — ^©HKS^ttHD T V©^n— 

^feS^ §5 8, i6 8 (a) (b) ©id&IB Jt^T l/6fcJfe*. «oTffi«l6«H±^:rtiS:ffi^=i^ 

B^ftS. d©fs*^ff^5®-&, I^5/N54 hX-mMX'%2>o COiolCHDTVfcEDTV©!! 

±{1^8 5 9 £jU D y he^8 5 9 a#W£ 30 ©IB«?£fBa**SfcS 2o©^^ ^©|BSf}*«Bft 

3*U tirfrggs 5 7 bK<fc»)tirti£ft?> 0 c©M^«t») *a^£5fc©rf3j£v%ffit^©^#Kj£T*£3 k'v^5 

«««S^lHl»8 5 8©7^;P* 8 5.8aCJ;^ 2 f „ * fefeSfflff 6 igfflyfc© C/N ©i^ir- 7* 

&S;WO >:> Hf^f pJW38E»#It;**V 1/2#J1 *fefiffli«©fiC/N©5 l -7 , *Tfx S*njtCj6DT 

^8 5 8b{-«tt)f .©«a6«3&«ff4**L«l|IB 7 6 0 ^©tfPKg iCf-7^1JRfg ^©i^tlfttt 

tit^So £©«£*ft;fc^«fc*fliv*-rfaiS57 e ^^fc«*>«:A j ?>tsiStt*s»e.nsfctt){c^3fei:© 

■Ofc*^T£e*ttfMBS*l,*. C©B& HDTVfflf S&&%>{t«T#S„ fE9TffX6MUII<fb L&UfBSB 

©ffic/NttcK^aaiBft^-rs 5 5*fflv>fc» *««©«»* i iea-r*ii:*)Rri6i:«ES. c©ffe©§3 

6 otci5VNTD i i:D 2(Dmj3&mm$tiz>o ^Lxm mmmmbxgZo 

mr-a-PA 2 2Ci5^H«!ftShi. HDTV 40 [ 0 3 0 0 ] HBEfll 5 fl&iHUfe A S K C J: * ffl* -ff 

VTROt^jiKl 5Mbp s©HDTV©fiS£y h S 6. S«2tt©iB«fc#*fc UTBI5 9 (c) (d) 

l/-.b©TV©^*«ff4*ixft. C/NttiMftVMfT*^- , ^§68 (a) (b) t^tJ;?C4tt0ASK J f»8tt 

7— TH* =3^ httK^. a^^T-TUBRCVHSf-T* ©ASK©fS^^2o©^;i/-7-{c^-Jt, 2jfi:3S 

taaffloiisc/NSf-^ttti ocibjw±c/n© ©ps»ft^**. 

m&$>z* ^mtac/nmo^^^-t^-yd, 5 5 1 [03 01] ASKo^o/oy^Eiiis 4fcHb 

fflV^fc*^•ttC/N«[<» 1 ffiV^fc^&l BflE^a 6flt©e* "Cfti. HI 7 3©i^Cft4. TrellistAS 

^4±T#SiJ1-SCi:tt8ib <fe*. CCfeto^l^- K©«fi^t«-B-{cJ:5ai7-l^-b^T* s 2) 0 ^SS^JT" 

* JUD 1 ttB^T- 1 5 2 ^-^ ?"JD 2 © 2 b i t Ufcei^taStf-ri©* h 7 » ^ «t 5 pgJi^ 

b<tt-3bi t*b<tt4bi to^-^JUttS^-e* ^©^ffifB^^T-gi.. X> ^7-tTlE|g± ( &^x.T, 

mi? — *?U©2 b i t(D7-*n<DfrVm>3E.izti 50 ^-^^MSWb1-^ci:fc:<tSiiSe«j^pg«I3^*,T-^ 
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[0 3 0 2] ZZX-W&mmiKDE&HK^Xm^ 

-rso tfa^tf i o^bucdt 1 — rttt^T, m&c/nm 

ttlOdBW±|S!±l/tV^, d©i§£\ 3S-£*>£> 1 0 
ip~2 0^m©^*^C*SV^T^-7'^4tg* 5 [Rl±bfe^ 

©5&tS£££C£:«:#'fttC'fltb^o cofc«)«flB»» 10 
JittSgl* b < o fe. 

[0 3 0 3] bfr>U *mn<Dt£ i '&, Wrs7—7 

•z-mi^-tmb b < H:*27 s -^5>jftia««±i-sJB 

Mo<5c *C«*5"— :r©c/N#*rl3£|Si±bfe 

B#jre#$gBJ3£^£>}3Sffl bT43lt«±{4©7 r -^P^Ji© 

pgJl©6 4 SRQAM-$>8ASK£l3«W£-rSX— ^ 
— H D T v V T R ifi mkW&t.^±mk^U.%taif- 

a-r^. co«*a*#nabfe3i«pjsi7?*»w, mm 

1 y=— ^?'Jb*ffi^S^T-5>&V>IB^t& 
© 2 »©^»,i3&lf £«MT-Pi£ bfe«-&, $8 3 5 s —* 

mttm^x § 1 , sr§ 2 mz%.±icm£x 

[0 3 0 4] CiT?H8 4©||^ttfl?CDBWIC:RS. S 
41-*«ftt«S.7 l -'^8 5 5 K 8 5 4 

S^fUSS 8 5 3CiD bXiKSIS 8 5 2 

(Cji?>„ m^JiUffi^J 1,3,4 fcttKig«fe»fl-& 30 
■■r*&»KW aiiSB? 60ti!)Ilf- 
*5UD lfcg§2 7 ; -*J"iJD2£?i3-.U SP^S*— 
Vitabi^^J — ^^©Trellis-Decoder 7 59bCiD> c 
ode gain©^^-? — !TIE££*Vs — V— Hi<£< 
Db D2fi-^tiilj^^3-^-4 2 2i:<t>)I 

[0 3 0 5] £4±tt 2 o<Z>|£J|&6o'ttftSBftff£gEK 
©^QSWt**^ *tc2B©^)SPglit lBCffeSPW 
B&ADxfc 3«©(^«©MMi3aB£^fl©?«fc0!l£ll 

i 3 i©^p vi?m*m^xwLm-rz>° &*mz\s^ m 40 

8 4 £ |5) C«J5Kf fe 5 #Jf§ 1 5 s — * ?'J £ T D M C <fc t) , 
* 6C 2oCD-9-r^-+>*;HC^Wb3JB*JStbTV^ 
5„ 013 ltm-Tiol-, SrHDTVfs-ftttBlHi 
^i>a-^4 0 1 a©ip©Sl 1— liftx>3-^4 
0 lchi l-2ifx>3-^4 0 1 diCit). (f 3 ^ 
i:{£^©B*^f^-©2'0©^— *, T>i-itT>i-2lzfrM 
$tl\J]U 7 4 2©?*§ 1^— *"*JA:ftSB£A*-;*-rX5. 
MP EGyi/- r T ©iIiK©5'— ^'JDj-ifiECC coder7 
4 3 a{ci5V«TCode gain©iSv^ !5f:riE£H§-fb££ 
*U D1_2«:ECC Coder 7 4 3 b t*3VNTii#©Code gai 50 
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MSP 7 4 3 c£<fc!3B|fS#'»b£*'U -o©r-*WD 
^fcS. DifcD2ttC-CDMiEWg57 4 
tilH'M!'F8 54CJ:!)«ftf-7 , 8 5 5±C, 2® 

•ePiJff3&£ft£. 

[0 3 0 6] S£F$tfcfc, 54fCj;')B£ 

snfeERififc 0 8 4 T-ujB^ bfc© i: mm<?>®iwz 
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©3^-^>^-;i/* s ^T-^2> e 3©i§-&S:tfeJ§©;*£>£ 50 
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*»©fiiS»*tt9 0%SjK C *««3©»** 
±fcfsfc©tcfcfc, h77>f^iOJ«a^i:*^fc 
J: *f*cii:*fll*uv^ b*U 

01 1 8©TF©HC*"TJ:5fc^l»©iM5fc#vvttt 

[0 3 3 9] 01 2 0©TDMA^-/AXD7bi 
t? (a) ii^7?S; (b) tt*«WCD^F5S;fe^1-. 01 

2 0 (a) fcjjvT.fc-5KU H-HMMPf^'f A*Dy 
h 7 8 6 a, 7 8 6bT-^A, B^-V >^;i/©^«^ 
©£sfi£fTV\ *-Y A;*Dy h 7 8 7 a, 7 8 7bt-§ 
^A, B5 L -^>^;i/©^* i e>©aie^f ^. 012 0 

(b) (C^i^tC, *^©1^16SRQAM©f 
&XD«; h 7 8 8 aT-A a ^i'>;f.;i'©§{f£fTV\ * 
o y b 7 8 8 c T'Aif-t >*)\s<Dmm*Vro . * -f A 
7,o y hrfJtti^J l/2H3&So 6 4SRQAMOi^7 

b 7 8 8 i T"Dif"t V-^.Jl'©§f^<fefTV\ 
h7 8 8 lT'D 1 ft>*;U©SI^O. ^-YAXD 
>;> brt]|i^jl/3(33EcSo 

[0 3 4 0] #lCri»a^4TtfS&»C^Dy VI 8 
8 pC;fc*V\T l/2©*-f A^D«> hT 1 6 S R Q AM 
©E^SS^Td^ 3i{gtt^D>y h 7 8 8 rT-iim 
©*-f A^Dy b 4 SRQAMT-ff-5. 16SRQAM 
<fc !3 4 SRQAM©##$8B«a**iJ>Sc^fc«k 3£{iB$ 

©s*?«s#^&<&shv^3&m#;&So fe^u £ 

[0 3 4 1] JiL±©J;dtCbTll^©h^7-Y yp&ft 

§S* s ^©SCi:* s T*tSi:v>a^* s feSo Sfc3o 
©t> b < 2o©e3fgm©{S2!g*£Sjj{ ! j^ T^* 5 

6 *X4. ei£SS©{£V%4 SRQA 

{b£bfc^«8*>l£5£T-§So 3©*^ tu©HM^!lT-i£ 

w b tz «t -5 ©«ai»©eaistsiit# i: n s 
*w©»a©— ^T-feSo bTe»s^s©*i^i:i: 

* fcifi/J^«*» ?>l««6lg«I^T•©rtIlSv^^iaMii* s t^■i^ 

So 

[0342] 9 ) ixrm 9 ©hjem^bibcs 

r3tgttwrs. ^5SC»I9{i*^B^^OFDMeii^i?;tc 
®fflbfe*)©T*$.So 0 1 2 3©0FDMasSff^©7" 
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d M©-at-fei,o f d Mttmsrti** u rzm&z 

£tzzi—x ^©v^^fcS^c^fcto^ 
So 01 2 4©OFDMOlffl(:^tJ;ai:OFDM 

©*&A*e^*B?aae5iia9ft»7 9 i tmtmmi 9 

3±^r- 1/t s©rafHT-EgU 
;i/7 9 4a~e^Mt5. -©{s9£j£F F Tg4 0 
**»o««|«4-e«FHtt7 9 9'xiJ!FFTgStfeU 3£<f 1( 
fI^7 9 5£f£S. t s CD*a»»7l«;miilBI 7 9 6 ©W 

ra©ra, d©a»FFT*nfc«*ttaseaF^ &i->* 

^©Hgtttt gCf- FJHN7 9 7#»fre>;h,S. 
[0 3 4 3] 01 2 3fflOFDM-CCDM/\-f 7 ! J y 

»&©^»09 9©IW^S»fl8-*-*. A*/£tlfeHDTV 
fs-^-{iiS^>n-^4 0 1 izii^iSMD^t 

3«. fir- £?UA;t;gB7 4 3 C43V*T, D mB^BC 20 
ode gair^^ECCfl^fb*;*;*-!., Da- 2 «^-(±il^ 
©3-Kyo©ECCOffftl^5. D^tD 
2 - 2 f±TDMg)57 4 3tJ:>) > ftNMHH^SfbSiU D, 
^ISi§8 5 2 a©Dijfi?U&?tJ£g|S§7 9 

>K n*©C-CDM^g|S§4a, 4b-O^U* 
SBdA^tiS. 

[0 34 4] S^)c^9CDD 2 ttA*g|5 7 4 2 

©^2^— ^?)JA^a57 4 4tC*JV>TECC^7 4 4 a 
tC:fcV">TECC (Error Correction Code) ^F-^-fb^tL 30 

M/'J^x>3-^7 4 4 b£;fc^T M/>J^«F^fl3* 
ti, mmms 5 2 a©D 2 jS^M/ijg§7 9 1 biZAftg 
tls ii'rCDMWr— & C-CDMfiS4a, 

4b---0^2A*gP(CA±»^tlS. f»l A^SBCD^ 
— * i:^ 2 A^SP©D 2 7 ; -^ t.tO§«CDC-CDM 
^4a, 4b, 4 c •••ti5V%T 1 6 SRQAM^ 
t:C-CDM^tv5. C©n$-©C-CDM^g!§g 
fctS-'*?©^ SjS«EfBt©^r+ U T£ fco fc fcBMgf- 
5^rt'J7liil 240794a ) 794b, 794c 
•••£^<fc?fc«£L&#£>J3&*tt±7 9 3±iZ$> 40 
So C-CDM&13$ftfcn<r©£il3{g^ 
tts ?MFFTle]g&4 OfCtt), nsakM^-f^ >i?a> 
7 9 S^^Btr^tt©^-^ ^ >^3>7 9 OlC^&^lv 
t s«D^*S/>jK;pftCD«fiae-97 9 6 a, 7 96bf 
^«S/>jK;I/^|B»7 9 6 at 7 9 6 borate 

9 7 a#»B-&*lTUS. CftSB^fiS i:f^b^f 

asufet>©*s x si 2 9©^Bgitt— etu^if $ 

►K *-KI»«H|P7 9 7 a©TgttT;i/3Vl*cb&§l§ 
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fel^tjS»FFT[5]K4 0*6©*WB-^B:M?iJiajij3> 
n-*4 ObK,fc»K ~^©il^i:^t)jii®a55(cj; 
5, RFff^h&Saifi^JiS,, 
[0 3 4 5] SflfM SCi&^^xg^s,, 01 2 

4 ©Straitt^ >s|?;Mt^ 7 9 6 etc^-r. §{i{f<§(±0 
1 2 3©A*»2 4CAA$*U «H«8 5 2bCA* 
£*U 7^*Mb£*u FFT»40afc:«fc!> % 
*«»R:iRIB3*U 012 4 iZTTs-t «fc -5 £B#ra*& 7 9 9 
*»^Sa»«7 9 3 at?ft$fi5 0 01 2 4©B#ra*& 

a, 7 9 4bfi:^n5o dft6> ©^-\* ij TfetSV* 
fciS£UT^Sfei&. #^©*W«9*»^-(f?S5 0 a 
125 (b) i:gtl6SRQAM§*stIgn, 
®C-CDM«aS4 5a, 4 5 b^tCigC,^,, * b 
Tx C-CDM«|§S§4 5©g-^©C-CDM&HgfS4 
5a, bl£K;fc^T, «WiSfcaUH;ac;txDi % D S <DV7 

D 2 ^uii 8 5 2 b t <t *) \ mnm4t 
5 (b) £Bt£5t£C-ci>M*m^mmfcmi35S, 
»*©*#«H3*u .fc^sflMMrcau d 1 ^d2«^- 

©W**HK«$*i*. «^^^fcD ^1^*^35 7 5 
-fiWi *)§«5fe^©SV^^T*fe||^$tl?,„ D,- 

im^nm i - 1 mik^^-^A o 2 ct^HDiv 
©<&ti£fi^&>K B,-2m^ttmi~2m^^-y 

4 0 2dt«t!9EDTV©^J5Ec9-CD{t^i:)Sci9, 

10.3 4 6] P&?*hWlXSL^tkJ&2WM& 
n-<^4 0 2 btiD, HD T VOig^fig^t^ &*> 
$*l5o ±I3©ffi^{f-^©^T*a:LDTV*stB^$n, 

-KoEDTve^tfiBAatnv ?&t±iB*«i««-* 

03 i: (bWI, §fs C/N fcjsS C fciUK© T Vfl-s§#g{f t- 
^S. ^JS0O9©@-^a:OFDMi:C-CDM§iffl^ 
fc-B-Tfflv^c: t{C«t OFDM^©*,©T-{i, MM 
TSfetMBJlSfiiS&fcSt-RT?**. 01 3 0©Ji7-l^ 

-hC/NtC^tia^CQOFDM-TCMtifs 
^©ft^8 0 5(C^TLTs *l§S8©C-CDM-OFD 
M^Stt-y-^-^V^.;!/! 8 0 7 atei^-U- h# 
T* J t»1t7'^ + >4.;U2 8 0 7blii7-l/-his± 

[0 3 4 7] OFDMtt»CA'-KiP|Tg4i(:7;i, 
5 L >'^© z F^^t^JRftTV^5fe«)TVrf— ^ hl|©^ 

jv^/^km^ sot, iif0Tvftaffl©fi> 



(38) Wf7-3 2 22 1 9 

73 74 

TT-fcfcSflT-g&V^ *M©C-CDMi»6M <> Iff TVffltcBLDTV^k-KffiTV^Cf 

^tzm^m (Graditional Degradation) ©2-o#fg ^Tir^;v^;*#^£-5gT- ^)\rf-**M 

amweTvaisn^ *C7;^;^ a^^-r^o £©fc»»:J-*}*jfc*ewM±oFD 

7«tt.fft< C/N«*^btS. «otv;i^-/U» M©Sb*ttSS < HDTV©ifrlWU8»C0FDM 

t*Tf tt T VMmmvy—VXx- 'J K £ ffl^ i> i £: & 0 F D MOHSeiS****^ V^Sttt-{±» 

l^u ps«seas©c-CDMi:ia*^t»** «refev%. fot*»©0i 3 sc^ofdmm 

£i:fc«fc»K C/N#*&D«fl5l/tfeLDTV^l/- *BTVM*©*KttJB-rs#i£BU g»*^F©&l&Jltc 
KT-§ffT-tSo —A, gftffflTVCDi^ MBiM 10 ;fe^T£££ftaLDTV©^;^/s;*»*£:*;rUfc(i 

Xttil^l 0 0^eiTtfeS&«>> LDTV^V-Hf ««i:V^OFDM®«I*4Jfeftb4V\-C, OFDM 

^jaiBMitfW&ns. @ifTvoLDTv^u-K ©@s&s«£ 1/1 owTfc^r&ciMt-tsfc^-?;*: 

0 FDM^HD T VCD^lCft? tI^©*IM [0 3 5 2] 01 3 8t'liDi-iffl^^OFDM 
<g^©Da-iO**OFDMTf»i*iS**"r. 0 1 3 TfS*. C©*&* D i-i i: D i-2tt C — C D M© 2 RSJg 

^j&#©D 1 - 2 £D 2 {s^©2o£#^B£©C-CDM^ ;Vl^£&^;i Mi«£#§*lSIU ^»*t**V>T, L 

Iftu FDM4 0DfcJ:t)H«aft*ATJaait-*. - DTVkSDTV#«lU'<^»T>5 ! -*-«KC«l5fe 
#SflWM8TJ»©bfee*ttFDM4oet:J:5Ja«a» 20 HftOIB&tfSfn? S S tVN^Graditional Degradatio 

^•(S^n, *^ifflC-CDMI1^4 bT'«li;?*U n®W4*tl5. 

01 2 3^im*£bTHDTV©*^#hS^#* s [0 3 5 3] uHT*^©pgiei^J:ife!)> 

1, 2, 3i:|5jCT-fe%fc«)«BS-ri.. ;i>^/*;*U:»^;fc»*»W©»Jite&fc«*£fe**£ 

[0 3 4 8] *CHDTV©MPEGiyi/-t : ©ffii i:C<t v;^^^ < a»o£<gU^;i/©&fbC*S D 

e^TfeSD^fi^ttffijajtf^ws-*-? 9 l C fc^-^e&^v- K©3Mb#»&ft*i:^5»*#» 

«t5»JIIfi:*?)OFDM^8 5 2 C©«PT-QP 6tt*. 

SK-^l 6 QAM©SI§£:gW\ 1FFT14 OCi!) [ 0 3 5 4 ] P^S^iiMe^^S^-tS^ffii: U 

«flH«CD«^fcaElft*llFDM4 0dC:J:t)H«afcWB X, 0126 (a) C5vr«fc-5£. *PDM©*^7f 
X-mmZtlZo 30 t>^7 9 4a~cSilI8 0 1ai:lt7f+> 

[0 34 9]-^ g{f*t4 3-t-g{f£*l£{f^ttFD *;i/7 9 4 d~ f £35 2jf 8 0 1 b h U^IHJt f 

MS4 0e££^TJB*tiR£*l3tU OFDM«^gP8 JH?i£$t:tf— b*^ 8 0 2 a &88W\ 0126 (b) H^"T 

5 2 dC^TFFT 4 0 aCi 5#«0««»tt©e «CPg*:St*18 0 2b6»tf5iJ:Ci!), % 
^fc*^ ^©fiS4 5a, 4 5b*fc.fci>«M* 1 Jf 8 0 1 a tm2M 8 0 1 b©2i©S±r£MS'HbT-§ 

ft, 3fe?UiS5U:3 WV- #8 5 2 adiDD^fftft 5<> 

■ SfU B12 3fcH«ClT, LDTVyv-HfflD [ 0 3 5 5 ] C;ft£*Jffl?-3 ^ WCl^ bfc0 1 0 8 

.-,e** s ae«4 3*6a**ns. (d) c^-rio^T^n^Tvj!c^tss^#^&^ 

[0 3 5 0] CdUT. LDTV{I^©^#OFDM£ ISfflT-sg 1 M 8 0 1 aCm^^ti^-T- ilifiX § 5. C 

nfcBWeS*»3i3R-r*- HI 3 8©*ttftffl^5C:fc ©S^HIOS (e) t^n5i:ilI8 0 1a©§ 
(Z«fcf), OFDM©aH^[n]gS{iLDTV{i^©*T-<t 40 fspJt&ft C/N«©* US'** K«ttl8 2/1 8 0 1 b t 

V<». HDTV(t^-t:Jt^TLDTV{i^{il/2 0©K i£^T&< ftS. totdf v^ofiv^y X 

, y M^-hT-S)?.. ^oTOFDM©@S§Stfl&l/2 ©fHvHMSfc^T fc^ 1JI8 0 1 a©g<g* r 5Jt&£:& 
Otc&tK ^©0ES^«{i^rtik/h^<^So 01 4 7C*ti^C^iO 

[0 3 5 1] OFDM(i^;i^^Xt^^eSI^SCT-SI PieeiSl^liai-S. £ft£Power-Weighted-OPDM#5S 

$tv«s t v ©§{fBf -■?> e wmvTi? * frnmm. ( pw-ofdm ) t #x-ett«f c ©*^se^©pw-ofdmc m 

o*ift*SJBifeft±SWfcbTJ6/S3ft<fc3i:l/T^ *K 010 8 (e) C*-r.fc-5fc:»JBttHi*.3Jii:& 

1 0-f >^WT©/jN?V>®i®f-'f X^itStT-feS. t£o [0 3 5 6] ^ifcft&ElB&fclu 0 1 4 4 Cf^io 

THDTV^EDTV©,fc?&iS#?{§lJgTV{i^±T£ 50 1 JIt 1 -* fcijl 1 =r-*?yM&1 9 1 a£:ffL-Ti6tI© 
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*£V^iaS4 a~4 ct-^t ^f^fst-IFFT 

4 0Cit)OFDM^U fg2Jf^-*fctfg2er-* 

9 1 b£/rbTii?ir©41*I©gfg§§4 d~4 f 
T-*t'J7f 6 ~f 8 flFFT4 0CJ;t)OFDM^ 
bigfrTSo 

[0 3 5 7] §«{f-f-l£g{I$H 3©FFT4 0al:<t 

5 f „©**yT£&^«^£#ai£*U **V7 
f 1 ~f 3 tttaS4 5 a~4 5 c (d«t t) ft 1 5 s — *?!JD 
^OsfcSft 1S8 0 1 a#«H;S*u =t-t'J7f 6 ~f 8 
fr^fekS^^-^JD^SDS^Jf 8 0 1 b#«H£ 

[0358] ft 1J18 0 1 eL(Dm±>&*gi^tztt>m^<D 
^m^&^TfcSfiT-gSo C-5 bTPW-OFDMfcJ; 

2m<Dmmmfcm&nm?z>o pw-ofdm^c-cd 

1 4 4©ffe©*jfN£0 1 2 3CD7D y EI ©*§-£• 

-[-0i3-5-9-3^^T-*^^HJ©T-iine-Weighted-0FDM 
(TW-0FDM)^^©pgJlfb^{COV^T^E^S. OFDM 
XXimtzm^tzZ-SlZ^ ^PWtg«§fc 

^ ^^x{g^©3i®i#F.Bt M #t M 

M (iiS(xz s h'}\£ ££u — ^T-feSfcto^-^ >-fe;i/ 
bJS^. b*>U *«TV§fi^CD«t^t^t&^©*^ 
fcfc,5*fi£#^;fc4i>s t„{i^;^<|S+//si£<iC55:l, 
l£i&f::ftH^{bTh3;fe»*v>*;u#lib 

[0 36 0] ^mmm<Dmmit<D^m^i&^ m 1 

4 6 W <t5 Alffi^/- h'^PIt ga SSBfCD 
KB$W t gb £Jt^T;*;£ <tsc.i:ia!) Af o 

5. ^-5 bT#-KB$H©Weightingt;:£ t) 
tM-r-5Pg®Se^|As|ia-r5 0 C©^ ^Guard-Time 
-Weighted-OFDM(GTW-OFDM) i;0?^ o 
[0 36 1] $S»{c!gAJli:g!BJl©^>*;m#BTs 
©^>tf;bg&£|^bg$£i&S£b&i§i^ A©ix>*;n$ 
53 t saSrB©*>>#^B#f?gt sb«fct)*#< 1" 

5i:cnt<t *)mmtim±izt5^TA, b©^+u-v© 

B8Pl£^;h,^'ftAf a, Af btt2.i:Af a>Af b 
T-fe-g), '©fc^BCv-y^^fctb^T^ A©©^>/tf 

2/ > *;i/B#fffl T s ©We i ght i ng©HSWb lz £ t) ft A /i i: 
ftBJl©^;i^/s;* £*f-r3 2ii©pgjl<bAs^-r^o 
CI © £ Ca r r i e r - Sp ac i n g-We i gh t ed-OFDM ( CSW-0FDM ) 
GTW-OFDM£fl|^T 2Jf©pgjfe£|£J|5iU ft 
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£%lZo ifeCSW-OFDMSrfflV>fc>>>^;UB#F^t s©HSU 

ofdm t *mfr-&t>i£ zztizxt) %tmm^ u^jwm^ 

¥ « T V £ 43 v % t $ f> iz b Sfs ifi x- 1 £ i: v > o * 

tr^>#;i/^F^©B#F^lt^tt/h$V^^:^ d©#- KB# 
ra©*4ft<1--t{±^©e^^$:$,^ *>TW& 
V>» t£oT*^#iJ©GTW-0FDM£ffl^T®)§¥^gT 

io vm^izm^m^x ^^^^nm^-r^ztiz & s 
&i£$hmiz%z:&wzj3.jite^x-mmTv^>mm,Tv<D 

o .r (Dm-^mmco i o iz csw-ofdm^c-cdm tm.fr&t> 
•&zz\tiz£t>c/Niztz^-fz>mmib#i)Qt>t)tft>iz 

[0 36 2] IWDtv;^;^©^! *WLWrz> t, 

8 1 0 a~d©*§i!r&ft 1 g£ft 2^©{§^#gfiT- 
20 # N HDTV (Dm^ifi&mX' £ £ o b>U 0145 
(b) t^-TidtC^VA xVl/fV^;* 8 1 1 a~d©i§-& 
»2J1©B«^©*--K^F^ T g b»t»l 
l~!:^<%5. d©»^, ft lJ!©A{f*ftt#-KB# 
Ft9Tga#SV>fc#> s ^lMB#H©^^x';^5 L /^^©»S 
4S:{t'5:v%„ fiua>©«kd{3B{g^{3(iTV©jS®jgK^*5 

-gtnx&f), Am^iz&TvcD&mmfr&sztix^ 

^J^W«fflTVT-(±LDTV*SB^T-tS. 
^?,(CftlS©>->#;^KTs a§Tsbi!)A5< 
i:oTV^2,fc4^)C/N©^b^t,ftlS{i^^^ 0 
30 [0 3 6 3] -dbT^-r*^i:^>#;K^HcD||sij 
ib%i-2>Z\tlZ£.*). OFDM©-#^G©pgjf{b#fgi|i 
^^TrStg^^S. P 1 2 3,© id ^glcT*^- h-*^ 
F^g"Kb^C-CDMi:m^t3^-^^i:t c t>) % 

t C/NfiS^b©3K^©|ii®<b^ttns. 
[0 3 6 4] Cl^T•*^*et)^J^fflV^Tpb<^?, 0 

^.t t)S:WSt* s ^<^:ti, ^;S<^§ 0 0aj;U£0 l 4 8 
C$ti ? C D/U< 3 0 d B flifi|}8©»f 

3 0^sW±t;«:s. 01 4 8 ic^-Tid 1 5 0 
40 /istt±<5Tg5:i:5ii:CJ;!3, — m-m^gzftX&g 
mx%Z>o '&~DXmi 4 9 (a) l3R#;Bt){c^^-j;-5{c 
T Vff -5- lsecCjfef bti 14 9 (b) t«f 2ms 
(Dmmoot., &S>>*;i/£ft 1 j!8 0 1 a, fS2j!8 
0 1 b, ft3JI8 0 1 cffl3dfflBl©^l/-7t:^ 

mi 4 9 (c) t^-r. &*<d-?)v- ycoij-h'm 

F^7 9 7a, 7 9 7 b, 7 9 7 c^0Tga, Tg 
b, T g c%mz.l£5 Ous, 5 us, 
ItSrbTISS-r?.- tlz iDil 5 0 £7fN-r<fcd&|tgjf 
80 1a, 80 1b, 8 0 1 c© 3 o©pgjf ©v;i^/i 

so xizm-fzfgmmi&m&mm-rzo ±x<Dmmztti,x 
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S3. b*>U ***©'J>fcV>LDTV©BWi*©* 
C G TW - 0 F D MG>v + 5 £ i:C £ t) 

1118 0 1 atH:3ij-m@TgS3 0/zsW±©5 

S3. IsISettlll 2 7©/Ds»^|i:fNLt^©^V^ 
£. »c*«fl|TVttLDTV^u-K©l«T?ft^& 

fcMPEG 1^77®lMbps §{S©£kj§^?3T- J; 
^. ^-oTiai 4 9{C^bfc«fc-5^i/>^^P^7 9 6 
aTsa*2ms©»»LT20 0 ju s tttt£2M 
bpsttl5feM<, SfeCS/V*^!/— 
TJfTfc lMbps3S<tC*£fK LDTV^l/- h*©W 

&M*& ! GT16*>Z1fi^7 — \'— Wfc* 
»IH©C-CDM&GTW-OFDMkfi#^btfe« 

4 9-ettWt^>*A«C»l/T^>*/l'fiHIII7 9 6 
a, 7 9 6 b, 7 9 6 c£2 0 0 /z s , 150/zs, 1 
0 0wsi:abt^5„ f£^T»l». &2JS, g 

3 m<omiz^ =? - v - y im < tt o t «> < psw^esi t 

[0 3 6 5] HISCC/NfcttUTfclWlSejaStfltS 
015 1 t^tiaCCSW-OFDMtCSW 
-OFDMCD^-g-t>*K:<t ?;i/f;Ui:C/Nffl 

O F D M £ #fgBJ§©C-CD M«fi»^t>«T fcflSiT* 
c©»^{^ei^*©irF -3 »* 

ilfl801 a^Vf 1-218 51a, f 
1-318 5 1 afftvW;UT«tf^t <*>oC/ 
Ntfft^fflJfeOTitfcHWRfllTVRe c e i ve r(C:fe^ 
T^LDTVyiz-KC^bfeSW^S. !g2Jf 
8 0 1 bi:^2-3S8 5 1 bX-\t-V—¥X^V7<D7 
V >yx'J7©i?tC/Ntf|S< > rf-Xb©^§ 

ewrtftoB^et^v^TWiWPftK© s d tv^i/- k 
©^itft-gs. it-tf^^ , ;T©^jy.±StS©?.^ 

318 0 1ctliC/N*siS<, < =T-^ 

h # ^ fc ® H D T V ^ 1/ - K © HR T* gft T- £ S . 

C/N i:-^;^/^© 2 &S©PgJlM;fi«£#l? 
a-TS. dCi^^l^Itf^iOSTW-OF 
DMi:C-CDM©i^M$feli^ GTW-OFD 
MfcCSW-C- CDMCffl^btC <t !?ff ?>tvS o 

[0 3 6 6] C/N©3JIfc-7;i/?-^;*©3B©2&x; 
©^«S&g©J|{*l$&HDTV, SDTV, LDTV 
©3H)l©TVfI*§-©B$fBEe0£0 1 5 2t3^-To U 
t^-ti^ic lSv;u^i;*£Siv»Ag©^ H%Jf©;*D 
^7 9 6 a 1 i;:fc£LDTV£EKU ^t^^f/Ul: 
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3IV>XD^7 9 6 a2^»C/N^-fbt^iV^0^7 9 6 b 1 
£ fcfc S D T V © RWHI^T' H P *fl?^«©aB& H P 
W^^ES-rSo Bj|©£2AL 31tSSDTV©- 
»ifO$5LPIf^ HDTV©HPff^^SES-r 
3. CBtrttl, 2, 31CSDTV, EDTV, HD 

t vmnnmrnfrT v<g^&EB-f a . 

[0 3 6 7] ^ ©1^ C N'M^y^f ; W lei < tn 

$&4>U 01 53!:^tJ;3i:3ifc7c©Gracefu 
10 IDegradat i on#^gi^£i:^-53!£3fc£>&V'> 
tt*#*»iPiCJ;D E15 3fcfcCNR, -?)V 
f-*xmW%T&. fcmv— h©3-5©^7/- 
i) *36W© 3 *7^&©m»SttJS&«»bfc*>©T?;& 

[0 3 6 8] #SSW©GTW-OFDMfciu&©#& ( 8 
©C-CDM©^-&fc-&Sfe{i. GTW-OFDMt 
CSW-C-CDM»fi^Mti t) 2*7C©[ieji«| 

jfi#'»&n5«*fflv>-rsas«ftiiiiHUfcA«OTw-o' 

FDMtPower-Weighte d-OFDM©g 
20 #-&t>*^>, GTW-OFDMi;flt!©CNR©P£Jf£i£ 

[0369] il54l«t'J7794a, 7 94 c, 
7 94e©t*^+ l J77 9 4b, 7 9 4d, 794 
f Ktt^T'h£<B«fr-fttUTj£«bfc&©T\ 2PBJ1 
©P owe r-We ight ed-OFDMtfSSt 

^ l J77 9 4aCi3?f| l ^'J77 9 5a, 7 
9 5 cffl«^<t)lBl«tCb-r^+ T7 9 5 b, 7 9 5d 

£ n LTW.t>w.fr? ft -r « z. t c j: 0 2 nMtf*. £ n 

30 2jf©^-&©3iS6#i£b#>b-rv'>-&. lat^-rioc^ 

* y T©««»«-ff<i^«c-r5fc«)iRi-si«aR»fcsfe5 

[0 3 7 0] 0 1 5 5©<fc?£ lo©-»*;i/7 

9 6 a, 7 9 6 b, 7 9 6 cSfcjtf— KNMHI7 9 7 a, 
7 9 7b, 7 9 7 c©KHBfi*^b**fcRIBE«Si: 

^^H^f-So 01 5 5©R?IBE«fc:-J-SJ:AJi, B 

40 ^BgC^-rS^^— ^ W-fXtfSMfebT&S-Jg©^— 

* fc - y 5 d £: fc <fc *) ©!&*# 
|»lL£ftTV«^#££bT^T££i:V^&S3t> J ;& 
5, »CAJB©^-**^$-tM'>*-y-:7fc*»l* 
5di:k:«t»}*iBTV§M^K:^-rsflfe©gf6*©^ 

[0 3 7 1 ] i©St0«*a!)«ECCx>3-y-7 
4 4 j i:E C Cv^n— ^— 7 4 9 j ©7n >y ^H&0 1 
6 0 (a) (b) iZ^il^tim-to *til6 7tr- 
50 -i — y-^SP9 3 6 b©:7Dy^0£^1- o ^ • W 
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— U — 3 6b©5 ; -i'>* — 'J— 7RAM9 
3 6 &<DfpX-Wm£tlZ>-< >^-U-r^—yjV9 5 4 
^il68 (a) T-^U -f >*-'J— TffijRL 1 £0 
16 8 (b) KtjVTo 

[0 3 7 2] 3? LT^— *ft>f 'J-T^Sdi: 

121 6 l©VSB§{l$|CD^Dy^Ei:01 6 2©VS 
BiiM^CD^D y*l2{Cgr?-«fc-5KSUfi0iJ4* 5, 63? 
T-^bfe4VSB-¥'8VSB-¥)l 6 VSBCDfcm&m. 

^mmmi, 2^xmmvtzQAM^psK&mmmiz 
[0373] mi 5 5<d%5£,kl&*> 3mm<Dmmftim* 

fto^tlz&t) AJf teityi!i©v;i/-^;^ C/N^bK 

anx.-c^— x k j <i xcDsss^ffi^x* § s tz&mm t v 

5ffi«K>tf«4ry hTV?©^i,iicj;5LDTV^l,- 
[0 3 7 4] *^iiASK, QAM, PSK, OF D 

S^lv^Scfcfc£D^s©»&e>* , ea&*T?4»:c5 — 
bftTJ:fSC£:#T-gSo 

[0375] *ftw<D&m&mij£ l <D-'D<D!ftwi&m$i 

&#Jffl^*ftft±£i*Sfc©T&3#— S©g{f|££t 
[0 3 7 6] l*U *aK^^tt±&^S5;cDJ® 

*xs. zomMs WLmmmt^^ti^ifiam^miz 
frtofctmtt&fefe^. *$gij§ftjgv^i;ja?£©NTS 

CSjiii: H D T V&jg t ©S^tt i:^*©«^eiifi© 

[0 37 7] j: 5 <bmmm%)&*mm 

t Jc <fc t> ^«^©»±; £ $ a i^t^-T^ttft < & £ . 



(41) 



ftfflW- 7-3 2 2 2 1 9 



80 



[0 3 7 8] £tz*ftBFi(D&m&mX5S,&i&±M&lzm 

^(^©Sfl^tg^^^rfJt^^-B-^ 
^i:BUxB©N T SCiiHDT V5fI8ifc b < &£&«© 
W:4tt©aMl#fc«. *feTVSMCDX^>-9--^f,^ 

&;fc\ ^EfiBJ-etiQP SK, 1 6 QAM, 32 
10 Q AMi: 4 VSB, 8 VSB, 16VSBOma£ 
m^tzMZm^TmWLfzifi, 6 4QAM, 12 8QA 
25 6 QAM^32VSB, 6 4VSB^«fflf 

i-5C^«OP SK-^ASK-f'FSKiCMt-lsci: 

^S3lffi0!lftiftBJ!l,fc#, FDM, CDMA^ffiffcifl 

•[0^3-7«?-]^^B5©^Mfe^^©--o©^Sitt^® 

ft iio it* -a-" s & ©-e'a& «©^N*t: £ 
*©#»t»«3Hgi**Kvv*»T*fcs. c©«fcd*«^ 

r U ft {£ r> v^ «, 

[0 3 8 0] l*>u mm&m*!g. j $>i&±Mmtt<Dm 

t)J&(ttXfi3&^«;V>. ^B^ftffiv^StgE^ONTS C 
tt£ i: H D T Vt&m t ©S^14 fcW*©« *K5£M©ffi; 
SS14t^aS!r*A^e»n5o 

[0 3 8 1] *^H§{±S^^«t D fefil&gttMt&Kgl 
fc <t 5 3i«p©^^; ft $ i*KK>-r jfcgB: & < 7fe 5 . 

40 z<Dtztom&<Dmtj<D'i\z\,^mT'kftft&m?imx't!> 

So stfe^f*, Ufc»&7?feH-©»l& 
ffilT-§SfeW*©tStti:, »flB©Se«h©IHI 

[0 3 8 2] Sfe*IBlH©#ffl[esi*Si*«l±tt3aSfcffl 

^ts^ *;WJffl^ft±<#/rrs£>g#fc^fc# 

»MS(J3li!3*^BJH:||JiU•^•rv^ 0 wMficta ttt* 
©^^^HDTVtta^SCftt^ufc^-c^a:,; 
^l*)©S(i^tgS^ft^ftJtM'i>$i±5 fcv> 
50 *i:HuiE©NTSCtHDTVS®*»t,b<H:^«|© 
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fcfcS. HiS0*JT-(il 6QAMt 3 2 QAMCf 

§3#^£ffll^J£^Tt&B.abfc#, 64QAM-^1 
2 8 QAM J f»2 5 6 Q AM*C«fC t 5 - tteVAd * 

T-fc&^o BsmvtsMiju;fcJ:5K:#tt©Ps 

K A S K F S K fc X JB T- § 6 C i: * V ^ 5 * X' %> & 
[0 3 8 3] 

[*M©»*] 6l±©J;$C:#»Ettx ©^A^gPiix 
{5*8©!?$: S«lfc©iK2!«£±iaA2>9S*> £© A*fl^ 
C«fc h;i/0±£&i>m{t©{&5f,&£f& 

am u Re^-jaus©*** i 7 s -* ^j©^-* en t> 
p «©e^© q a m ^fs&^asi-rs i: mti& 

«SU «*j&W©*©^p/nfl[©e^tK:p/ntt© 
^^-^©^-^tSiiS^U geSWSfli^T 

4Ci5, nfiS©^l7 i -^5lJt:^27 ? -^?iJi:^35 i 
— ^ajfcOT&Wfc?*-* £»J *) *Ttt»mI©Q A 
MaSWS9SS£«U «1§(I«S2 3T?tt, 
CifJnlCilf-i'^ ^2§{s«S3 3T-&3I1 

8c£ n<m;&£ n«©«Hfg;t7 L*>&V^{t«rr-fc nfit 

g^fe>n5. £6tc> QAM^©f^©5^ife 

■IjSHCiEv Itt*)b<(±QWh©g§gtSrf tl 

[0 3 8 4] C©fei£i££NTSC{s-s§£?gl7 : -* 
?!ls HDTVtNTSCi:CDii^i2T- *?'J£L 
Tmm-f «Stt3&CJ30TttNTS 
3£fcHDTV;»£t©i3fl;&£#;$D'K W^S©t£3Stt© 

-t:^ji U 7©i^fc§^^f£*b«©ISi!3i:V<»-5 W*& 
&o 

[0®©tgJii&B&Bj§] 

[0i] *^B^©^i©^j£«iHici5it-s>e^g©^^ 
[0 2 ] *mmmmm 1 <z>&flm 1 ©ro * ^0 
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[03] *ftBM<Dmmm 1 (Dmmm^v^t h*m 
[04] *^©nss^j i <Dmmm^(D^ Y)vm 

[05] ©gUE^J 1 ©ff ^■j&'Nffl 3 - K ©t!l t» ^ 

T0 

[0 6] *^i§©niS09 1 ©<s^jsi¥^©=>— ^-f >^ 

0 

[07] ^mmcommm 1 ©fi^g?©*©®^^© 
[0 8] *^©njfi^ i ®efMhff*A03- 

10 7^ >^0 

[09] ^momrnm 1 ©3nni^©« *j*i»©iMt 
««0 

[010] xftwommm 1 ©^ 1 6fBQAM©^^ 

[011] #38i«©5Q60!l l®7>rt*gr 2 J:lf 
S2>itni;©g|&0 

[012] *f5flB<D*M6«l©«JB6 4«QAM©e* 
.£©0 

[013] xf&wvmB&m KDTy^^-^mr^t^m 

20 S^jJtni:©il^0 

[014] *mXO$8tm 1<D£M6 4teQAM©{§^ 
SfcBHS^j&ff©"** h^0 
[01 5] *#BW©HJB«l©S0B6 4ttQAM©JfcJts 

a„ A 2 ©i»B^ia 

[116] *^Otffi«l®7>rt*ir 2) r 3 i: 

[017] xzmom&ffl i ©7 s ^mm^coyti v 

[018] *IBW©IUK^J 1 ©4 P SKSBOfiW'? 
30 -7^7^7Ai 

[019] **Bf&©£Afi0H 1 ©^ 1 &mm<D7u y ^0 
[020] *^B^©^JE^J 1 © 4 P S K *««©«*;* 

[021] ##8BJ3©Sl5£0!l 1 com 2 S<f*S© 7a-^i 

[022] *$m<Dmm.m\<D%Mi 6«qam©q^ 

[02 3] *f5W©SEflll«ll©«JK6 4«[QAM©e^- 

b;i/0 

[02 4] *^SW©Hffi0iJ 1C7D- 
40 [025] (a) tt#»W©SOKWl©8ttQAM©« 
h;i/0 

(b) tt*IB91©£«E0!l 1 © 1 6(iQAMCDl^;f b 

;u0 

[026] *^W©SUE«»J 1 ©^ 3 §{f $£© 7D>y^B 
[02 7] *»B8©StESfi«l©*»6 4«[QAM©e^ 
,&©0 

[028] *mio9mmiv>7v— ^-v-b 

[02 9] #&W©!!iSmtc&tt5fc2!$';*7 i A©:£ 

fr©«^0 

50 [030] *%B^©^BS^J 3 ©^ 1 > -V-O) 
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[03 2] *»W©S9S«3©»2H«5 S 3-^©^D 
y ^0 

[03 3] *»IB©faK0i3©SB3Blit^3-4r©:rD 
y £ 0 

[0 3 4] #IMB©£JK09 3©Di, D 2> D 3 j|f©J| 
H#fi<"b©iftBJ!E 

[035] ^woiQfiwacDD!, d 2) D 3 m^e>m 

[03 6] 4^HKD9GKM3®Di; D 2 , D 3 {g^©B# 
P^#SYb©iJJBJ0 

[03 7] *#BW©KaK«4C*ttseja5«EB©>>^7 1 

[0 3 8] *&m(Dmmm3iz&v2>mBi 6qam© 
■ ^m*z~m^mz®mmw2-y?&V'mzM i-6-q am© 

[040] *^<d'9EKft3t:«^i.JS6 4 QAM© 

M^©^bA«l 
[041] #S8B§©IIM0>J 3©B#raf4±©fg^-ffiB0 
[04 2] *»93©KEaK«3©TDMA*SC©Rp|HHtt± 

©«^B5e0 

[043] *£gBJ3©fUE#| 3 ©S85&&W £[H]8&© y 
^0 

[044] *%w<ommm 3 (omm^m^.<Dmmm 
[045] *$mv>mmm 3 ©is*^is*s;©«s^^s^ 

H]g&©7'0 y ^0 

[046] **BH©3gffi0!l 3© 1 6 Q AM<g-«*©{g^ 
£S0 

[047] *$m<0%$m 3© 6 4 Q AMffCf^jS 
WMM 

[048] #28W©§©£tf!| 3© 1 6«^*SC©«3S«W 
[0 4 9] &m}<DmMm3<DD V i, D H1 , Dv 2 , 

D„ 2 , Dva, D H3 M^©^F©^a^b©giW0 

[0 5 0] *»?a©SUfi«3©Dvi, Dm, D V2s 
D„ 2 , D V3 , D H3 fi^©TDMA^ra;©^P^M<b©itt 

mm 

[0 5 1] *»l|B©KEBfi«3-©Dvi, D„x, D V2 , 
D„ 2) Dv 3 , D„ 3 {l^©TDMA^S;©^^Mfb©iK 
B80 

[05 2] #»!B©!Qfi«4C*tt4tE*#S;©gfiJ» 
*ffi^0 

[053] *»?a©SI«i« 4fc*»-4BJiSttg|*S;© 
a-&©§{ltt*«^0 
[054] *»IH©£K0!I 4 fcistf 5$©§{g$fi 

mmrnrn 

[055] *^b§©h^j 4 c^w- z>mmmmkt>3.<D 
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®^©SMJ»#««60 

[05 6] ^mm<Dmmm4iz^f^^^)vmmm2 

[05 7] *»W©SQlB«5fc*«-S«^4ASK«^ 
©<i*j&E«BI 

[058] *IBBJ©^fE^J 5 tZ&tfZ&B 4 A S K ©{g 

[059] ( a ) teKmnommm 5 t^w- s^4a 

SK©{g^EB0 
10 (b) tt#«WfflSQfi«5fc;|3ttS08B4ASK©e* 
J&EB0 

[06 0] *»B8©*JS0!5t:*Jt*fi^C/N«[©» 
1§r©^ff$ 4 A S Kfl^©<g-^&EE0 
[06 l]'|QBe«5K*{t*4VSB, 8VSB©i£{g 

[062] ( a ) H^BMcDmmm 5 fc felt 5ASKI 

t» >y©^fftvsB{g^©x^ hjv 

( b ) {±*'^l©^jK^J 5 IZ&V 5 V S B"M§©M«IS 
20 ^-^H 

[06 3] gaiW5t:*»S4 VSB, 8 VSB > 16 
VSB©Receiver©/Ov^l 

[064] *mwcommm 5 1 * w- s iftfee^sseM® 

[065] #&BJ§ ©JISE^J SfgM^rft© 
[06 6] *»B©30SW5fc*tta#J©TVSe«|© 
[06 7] *»9i©Ka6fi>|5fc*ttS«M-*±TVg 

30 mm,v>7vv>7m 

[068] (a) iift?SE0iJ5, 6{c4ottS8 VSB©C 
o n s t e l l a t i o n0 

(b) &mm 5, 6 tCJfcttS 8 V S BOC o n s t e 
1 1 a t i o n@ 

(c) 6C43its8vsB©e^-^w^ 
J&0 

[06 9] *»W©^Jfi^J5Ci}{t4ia»3i>3— ^© 
giJ©:/D 

[070] ##gBJ3©flS£#iJ 5 tC&ttS^KIIBS 1 o©B 
40 ^>3— ^©^D >y 

[07 1] *BB^©|^SEM5{c^(tSiffl^n-y©^ 

[072] *&ill!©£SK0y 5 K43WS^fi£8 1 o©jffi^ 
^n— ^"©7"D ypm 

[073] #|§BJ3 C <fc 5 HM^J 5 ©&flMg J»©B3fflEB 
0 

[074] (a) tt*^B§£«fc£i!Sfc0iJ5©H&7 ; :3- 
^©;/D >y ^0 

( b ) fc «t 5 HffiM 5 ©3l««^©IKf F^1B«^ 

50 [07 5] 5 ©&<g{t5cz)ftn£B 
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0 

[176] #3sbj3 c <t 5. mmm 5 <Dmm m^vmmmm. 

0 

[077] tc «fc £ £ffi0i| 5 © j£{I(i^©Bf USES 

0 

[07 8] *^K1 iSfUEtfl 5 ©Bi&T^— y©^D 
y ^0 

[E79] i s nite^j 5 © 3 pga commm *%<o 

[S8 o] ^mm&zmffimsoyw&Tzi— *r— coy io 

[081] tc <t £ siffi^i 5 ©sififi^©H#p^iag 
0 

[08 2] *^lc,fc?,||SS^J5©D lOiS^^-^ 
— 0D7D y <?0 

[083] lz <fc 6 *5E«fJ 5 ©H?£$E£i3m^©Ji 
«IS-B#ra0 

[084] #368.13 ti5 £M$i 5 ©?&«,§3SW£igEB© 

[08 5] #3gBJ§£ ,£2>l%&£0!l2©C./Ni:Pi/f#^© 20 

[08 6] *^BSt e tSHSS^J2©eMg§faii:C/'N© 
H&0 

[08 7] *ftWlC£Z>mmm2<DMwm<D7v v ?m 

[088] *^b§ic £ z>nmm2<D&mm(D7v 

[08 9] *^t«tlUS€?iJ2©C/N-^^-^-h 
©H&0 

[090] #368Bfc «fc 6 JS&£#| 5 © 3 Pgjf ©SftaSSM 
*£0 

[091] £ <fc 6 ^E5E#J 6 © 4 PiS©SmS**« 30 

*£0 

[09 2] *^^«fcS^5S0iJ6©PgHeSI0 

[09 3] #SP£C<fc£S^^©#gf[SS&©:/oy^ 

0 

[094] <fc £fli£#l 6 ©-S-fig.gBWT'D ^ 0 

[095] #3888 i S 3Q16F!I 6 ©{£^PtJl«3t 0 

[09 6] 'mtJs&'D^zst' )iTvmm(D&mwmm 

[09 7] #3P£C£3^#J6©7^*;i/TViigjf;& 
3§©§{s#<10 

[098] ##gB3 icts uss^j 6 <D&mmmm&m 40 

[09 9] ##gB££,fc£|gJ6#!l3© 1 6 SRQAM©^ 

[0100] frmw\c&z>mmm3<D3 2 srqam© 

[010 1] #^BJ3tz£S||SS0'J3©C/N-^-U 

[010 2] *«raH«t*ISfiB«i3CDC/N-i^-U 
— h©H#0 

[010 3] iS^SSff!l3©^7 Mniifil 

lZ<&W£C/N<DM&m 50 
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[0104] *%wK.z.z>mffi.mz<Di,7 Mntes 

iCi&S&C/N©g|£&0 

[0105] ^m^^^smz<Di^±M.mn(omm 
[01O6] *%m^z.z>mH&mz<DZ 2 srqam© 

[010 7] *^tc«t5^J£«?!l3©3 2 SRQAM© 
it— ^xiJ7i 
[010 8] (a) {±efe*©TV(t9©ia^S^0 

(b) fc^fc©— PfJl©TV<i^©ffli£&#-^0 

(c) {i*^©HMF!l3©^I/»>*:;i/K{S^m-r0 

( d ) itrnmm 9 © 2 eg® ©ofdm©*- * y -v»©js«aR 
#^0 

(e) ttHJE^9©3afeS©0FDM©3o©^l'i'^;i/K 
fiSS^-T0 

[010 9] *»WCJ:SS5«l«3©TVe^iaB« 
0 

[01 1 0] ^^{C«tSilSfi^J3CDC-CDM©JiS 

0 

[0111] *miiz&?>mmM3<Dn*im*)MT® 

[0112] let -5^66^3 CD 3 6 QAM£i£3I 

bfctS£>©?3F^l!l «Ti 

[01 1 3] *%i»£££|gl)B0i5co&H@^fflSAE 
li 

[ 0 1 1 4 ] #3*BJ3 tc £ 5 5 cott*UB*5££« 

[0115] w c j: s ^atea 7 (Dm^mmom^m 

[0116] *$mte&z>$mmi<Dg$m<z>7vvi> 
0 

[0117] t&fc#5£©SifsgSfc b 5 7 -r v *©#*& 

0 

[0118] *mmiz£z$mm7<Dmm&m.tb i 7 7 

[0119] (a) li^a©^^A7D-ybEIi . 
(b) tt#&Wfc±SfUfc0O7©*>f bgBB0 
[0120] (a) llt*SS©TDMA^i"fA^ 
d >y hSEB0 

(b) tt*»Wfc«t*5ai5«7<OTDMA*^-f AT; 
D^MSB0 

[0121] «t 5 7 CD 1 Pgjf ©&g{f « 

©yn +j ^0 

[0122] *5m^±%-mmi <Dzmm<D&&mm 

[012 3] *«Wfc«t«iaSS«8©OFDM*SCS6g 
fi*l©7*n^^0 
[012 4] *»l8fci*ieMl«8O0FDM*5S;©» 

[0125] (a) &fc&x&(D&mm^<Dm%mmm 
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